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ABSTRACT

THE EFFECT OF WHOLE-LANGUAGE ICALL PROGRAMS
ON STUDENT ACHIEVEMENT SCORES
Jeffrey Ware, Ed.D.
Department of Leadership, Educational Psychology, and Foundations
Northern Illinois University, 2017
Elizabeth Wilkins and Thomas Smith, Co-Chairs

Intelligent computer-assisted language learning (ICALL) uses advanced technology to
provide customized learning and individualized feedback to foreign language students. Some
comprehensive ICALL programs claim the ability to take learners from no knowledge of a
language to levels of advanced knowledge and comprehension. The websites of two such
programs, Rosetta Stone and Tell Me More, state that their software is used in tens of thousands
of schools worldwide. However, little if any research has been conducted to assess the
effectiveness of these programs on student achievement when they supplement existing
curricula. This study investigated the effect the Tell Me More program may have on
achievement scores when used to supplement classroom instruction. The study also analyzed the
effect on different levels of learners (non-honors and honors). The participants were 251
students of Spanish and French at a suburban high school. The study used a switching
replications design involving two groups measured repeatedly over time through a standardized,
computerized adaptive test. Results indicated no effect of the program on achievement scores
beyond that of classroom teaching and no difference between non-honors and honors students in
how scores changed. Students using the program grew similarly to students not using the
program during the same time period. The findings suggest that ICALL programs may be used

at all learning levels with the expectation that achievement will improve. ICALL may be
assigned to build achievement outside of class so more time in class can be devoted to
developing language proficiency.
Key words: ICALL, CALL, foreign language instruction, switching replications
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CHAPTER 1
INTRODUCTION TO THE STUDY

For the last 50 years, technology has been an integral tool in the teaching of foreign
languages. From the primitive language labs of the 1960s to student-generated Web 2.0
productions today, technology has been regarded as a way to enhance language learning and as a
means for attaining achievement and proficiency standards (Sarieva & Zoran, 2008). In the early
1990s, computer-assisted language learning (CALL) programs began proliferating through high
school language curricula because of the benefits they provided for students (Warschauer &
Healy, 1998). Some of the benefits included real-world contexts for practicing language,
opportunities for students to learn independently, increased student motivation, and increased
student engagement (Cheng-Chieh & Kritsonis 2006; Hattie, 2009).
The integration of CALL into foreign language instruction raised questions early on
about the effectiveness of CALL on student achievement. In her seminal article on technology
and language learning, Garrett (1991) argued that in order for CALL to be most effective, CALL
programs would need to tailor themselves to the individual needs of learners, provide alternate
presentations of material, and allow students a variety of approaches to learning language.
Furthermore, effective CALL programs and methodologies would have to be designed with the
conviction that CALL is more than just the use of technology. As Garrett (2009) advocated for
two decades, “CALL designates a dynamic complex in which technology, theory, and pedagogy
are inseparably woven” (pp. 719-720).
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Since the mid-1990s, several important advancements in artificial intelligence have
allowed CALL programs to address some of the issues Garrett (1991) raised. Among them was
the development of natural language processing (NLP; Gupta & Schulze, 2011). NLP uses a
procedure called “parsing” to break down learner input, analyze it, and generate responses to the
input (Shaalan, 2005). NLP quickly advanced CALL’s potential and capability by enabling
programs to provide intelligent feedback – immediate, detailed feedback that adjusts itself to
student input (Nagata, 1996). NLP also made it possible for CALL programs to adapt to the
level, understanding, and pace of learners (De Ridder, 2000). Other advancements included
automatic speech recognition (Neri, Mich, Gerosa, & Giuliani, 2008) and computerized adaptive
testing in which the level of difficulty adjusts according to student responses (Thissen &
Mislevy, 2000). Programs that use these advanced technologies are known as intelligent
computer-assisted language learning, or ICALL (Heift & Schulze, 2007).
There are dozens of ICALL programs currently on the market (Duffy, 2013). They are
available in all the platforms of modern technology: downloadable software; boxed programs of
CDs, CD ROMs and DVDs; web and cloud-based programs; and mobile apps. The programs
vary in the languages they offer, the amount and type of content covered, the level of fluency
that can be achieved, and the kinds of ICALL technology they use. Informative descriptions and
evaluations of 15 of the more reputable programs can be found on the websites of “PC Mag” and
“Top Ten Reviews.” The websites provide independent reviews of software and other products
for consumers.
Because of their ICALL capabilities and their comprehensive standards-based content,
Rosetta Stone and Tell Me More (TMM) are two programs that have been adopted either as
laboratory components or as supplements to existing language curricula in tens of thousands of
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schools throughout the world. On its website, Rosetta Stone states that its program is being used
in more than 22,000 schools worldwide. The website for TMM states that its program is used in
more than 10,000 academic institutions worldwide.
In the spring of 2014, Rosetta Stone, Inc., bought Tell Me More. The company intended
to sell TMM as its educational program and Rosetta Stone as its commercial program (C.
DePriest, Senior Account Manager, Tell Me More, personal communication, May 20, 2014).
However, because of Rosetta Stone’s popularity prior to acquiring TMM, Rosetta Stone
continues to outsell TMM in the educational market. While both programs teach through a
language immersion methodology, Rosetta Stone is largely devoid of culture and its linguistic
content is designed to help the learner acquire language as quickly and easily as possible. TMM
is a comprehensive task-based core curriculum that includes culture, geography, history, and
more. Its content can also be aligned with textbooks schools currently use.
Rosetta Stone markets its programs to businesses, school districts, military branches,
government facilities, and individual language learners based on assertions about achievement.
When they were separate enterprises, Rosetta Stone and TMM both commissioned independent
studies showing the effectiveness of their products. In 2009, Rosetta Stone commissioned two
studies to measure its effectiveness among adult learners (Rockman et al, 2009; Vesselinov,
2009). Both studies showed significant gains after 55-65 hours of work, as measured by the
American Council of Teachers of Foreign Languages Oral Proficiency Interview (ACTFL-OPI).
Rosetta Stone also conducted a study among fourth, fifth, and sixth graders who were not
studying language in school (Amoroso, Mackey, Révész, & Ziegler, 2011). The students used the
Rosetta Stone Mandarin Chinese or Spanish programs for 1.5 hours per week for 13 weeks.
Results indicated a gain of one level on the ACFTL-OPI scale.
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Tell Me More commissioned a white paper study among companies that used its
program. The study was conducted by International Data Corporation. Four hundred adult
learners who worked for 25 different companies in seven countries participated. Results showed
that after 40 hours of usage of the program, 85% of the participants advanced one skill level on a
scale that corroborates with international standards set by the Council of Europe. The study is
available from Rosetta Stone-Tell Me More upon request. I will discuss these studies in more
detail in the literature review section of this dissertation.
Despite the increasing usage of ICALL programs in schools, literature indicates that little,
if any, quantitative analysis has been conducted to measure the effectiveness of ICALL programs
on high school achievement scores when the programs are used as supplements to existing
curricula. Furthermore, neither of the ICALL programs most widely marketed to schools,
Rosetta Stone and Tell Me More, appear to have been evaluated to see if one level of learner
(i.e., lower, regular, and advanced) benefits from its usage more than another. In this study, I
quantitatively analyzed the effect of the Tell Me More ICALL program on the achievement
scores of honors and non-honors-level high school students currently studying a foreign
language.

Definition of CALL and ICALL

The acronym CALL stands for computer-assisted language learning, although educators
have used different terms to refer to computer instruction throughout the years. Educators in the
United States initially used the term CALI – computer-assisted language instruction. Computerassisted instruction (CAI) and technology-enhanced language learning (TELL) are also terms
that have described the use of computers to teach and learn foreign languages. More recently,
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computer programs that use artificial intelligence to provide individualized feedback are known
as intelligent CALL (ICALL). Artificial intelligence is also available through mobile devices
such as smartphones and tablets. The subset of CALL accessed through these devices is referred
to as mobile-assisted language learning (MALL; Kukulska-Hulme, 2012).
In his seminal study on the use of computers in language education, Levy (1997)
succinctly defined CALL as “the search for and study of applications of the computer in
language teaching and learning” (p. 1). CALL programs began as little more than electronic
textbooks, merely providing students with drill-and-practice exercises that operated from a
behavioristic theoretical framework. As language instruction has moved toward communicative
competency and as technology has advanced, CALL programs have become highly interactive.
They are now capable of providing students with customized learning paths, individualized
feedback, and other support for practice in the four skills of listening, reading, writing, and
speaking. Whole-language ICALL programs are comprehensive, meaning they can potentially
take learners from a point of not knowing a single word of a language to a level of advanced
knowledge and understanding. Instruction is based on themes and linguistic function rather than
on isolated grammar points practiced through patterned drills. Students learn by interacting with
the language as a whole and in authentic scenarios for communication. Rosetta Stone and Tell
Me More are examples of whole-language ICALL programs.

Definition of Terms

Achievement: For the purpose of this study, achievement is defined as the increase in
knowledge and comprehension of language as measured by an achievement test. In other words,
achievement is improvement in what one knows about a language (e.g., vocabulary, grammar,
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idiomatic phrases, syntax, culture) and how much one understands when reading and hearing the
language.
Achievement Test: An instrument designed to measure the linguistic knowledge and
comprehension skills students have acquired. The test may be used to assess the academic
progress students have made over time. The Glossary of Education Reform (2013) states,
“Achievement tests are ‘backward-looking’ in that they measure how well students have learned
what they were expected to learn” (Standardized Test section, para. 5).
G-level: At the school where this study was conducted, G-level refers to a moderated track of
learning. Students in G-level classes have Terra Nova Test Scores in the 30th percentile or lower,
are taught at a slower pace, and receive learning strategies not offered in regular-level classes.
Instructional strategies in G-level classes include breaking language into its smallest components
and teaching around identified learning disabilities. The G-level affords students who were
traditionally excluded from foreign language classes the opportunity for second language
learning.
L2: A commonly used abbreviation in research and literature for “second language” or “foreign
language” (Chapelle, 2009; Felix, 2008; Macaro, Handley, & Walter, 2012; Wang & Vásquez,
2012).
Performance: In the context of language acquisition, performance is “the ability to use language
that has been learned and practiced in an educational setting…and is within familiar contexts and
content areas” (ACTFL, 2012a, p.4). It is best assessed the same way the language was learned,
practiced or rehearsed.
Proficiency: According to the ACTFL Performance Descriptors for Language Learners (2012a),
proficiency is “the ability to use language in real-world situations in a spontaneous interaction
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and non-rehearsed context, and in a manner acceptable and appropriate to native speakers of the
language. Proficiency demonstrates what a language user is able to do regardless of where,
when or how the language was acquired” (p.4).
Proficiency Test: An instrument that measures how well a person can use language to
communicate in unrehearsed, real-life situations. The ACTFL Proficiency Test compares a
person’s unrehearsed ability against a set of language descriptors. The individual must do
everything expected at a level in a sustained fashion to be rated at that level.

Theoretical Framework
Two important shifts are reshaping foreign language education in the 21 st century. First,
pedagogy has moved away from traditional behaviorist models in which communication often
took the form of patterned or memorized responses. Students were primarily taught to memorize
vocabulary, idioms, questions and responses, dialogues, rules of grammar, and cultural facts.
They were assessed on their ability to recall content. One of the problems with this approach
was that in real-world situations students could not communicate beyond the realm of what they
had memorized. However, pedagogy is now shifting toward a task-oriented, communicative
approach based on cognitive principles of learning. This approach emphasizes learning through
negotiation of meaning, creation of language, and social interaction in the target language and in
authentic contexts.
The second shift is that social interaction is now seen as an essential component of L2
instruction and acquisition rather than as the end result. These shifts are reflected in the ACTFL
Proficiency Guidelines (ACTFL, 2012b) as well as in the latest textbooks from well-known
publishers such as EMC and Vistas Higher Learning. Accordingly, ICALL programs like
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Rosetta Stone and TMM teach from a communicative approach based on socio-cognitive
learning theories about language acquisition. Thus, this study operates from a socio-cognitive
perspective on language instruction and acquisition.
Cognitive learning became the primary theoretical framework around which foreign
language pedagogy and CALL materials were designed when prevailing behaviorist models
could not account for cognition students demonstrated as they learned a second language
(Collentine, 1998). Cognitive theory views the learner as an active participant in the learning
process rather than as a passive recipient of knowledge or one who simply responds to stimuli
through conditioned reflex (Demerezen, 1988). For instance, cognitive constructivism, based on
Piaget’s (1953) theory of cognitive development, argues that learners cognitively and actively
process information, discovering and constructing their own meaning. Learners then scaffold
new meaning onto prior knowledge, making new knowledge relevant to their environments. In
terms of language acquisition, learners process input and respond using social conventions such
as conversations and narratives (Robinson & Ellis, 2008).
Advances in technology led to computer activities becoming an essential tool in the
design of cognitive-constructivist curricula that focused on task-based and problem-based
learning (Savery & Duffy, 1996). Technology that provided universal internet access,
incorporation of multimedia, and feedback from artificial intelligence afforded language students
the constructivist values of personal autonomy in their own learning, collaboration with others,
generativity of language, reflectivity on their own learning, active engagement, and pluralism
(Lebow, 1993).
Whole-language ICALL programs like TMM challenge students to use cognitive
strategies to complete real-life communicative tasks in virtual social settings. Strategies range
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from categorization and analogy to problem solving and critical thinking. Learners are required
to create language to complete tasks using open-ended free writing or speaking responses.
ICALL programs use artificial intelligence (parsing programs similar to how Siri functions in
iPhones) to evaluate and respond to student input. Consequently, the programs are able to offer
highly personalized feedback with explanations and suggested ways of resolving errors. ICALL
can also appear to converse through virtual dialogues and in communities.
At the same time constructivist methodologies were emerging and technology was
rapidly advancing, theorists were becoming more aware of social interaction as an essential
element for L2 acquisition based on Vygotsky’s (1978) theory of social development
(Collentine, 1998; Davies, Otto, & Ruschoff, 2013). Social development theory holds that
consciousness and cognition are the results of socialization and social behavior and that learning
takes place under the influence of a “more knowledgeable other” (MKO), which now can be
electronic (Galloway, 2001). ICALL programs are able to provide simulated social interaction
and can offer interaction with other online users of the programs. Furthermore, ICALL programs
can qualify as MKOs because they can guide learners through the language acquisition process.
Other theories also support the value of social interaction in language acquisition.
Situated cognition, also known as situated learning (Lave, 1988), argues that the acquisition of
meaningful knowledge occurs unintentionally as learners find themselves in settings where the
intended beliefs, content, and behaviors are embedded. Hence, knowledge should be presented
in authentic contexts and settings where social interaction and collaboration become essential to
navigate through the setting. One of the strongest attributes of current ICALL programs is their
ability to provide virtual authentic environments so learning can occur through simulated situated
cognition.
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Several other cognitive and social learning theories have contributed to the sociocognitive approach in L2 pedagogy and ICALL programs today. I will expound upon those
theories and the socio-cognitive framework of ICALL in Chapter 2.

Problem Statement

Whole-language ICALL programs are being adopted by thousands of schools as
supplements to curricula, yet it appears that no empirical analysis has been conducted to assess
the effect these programs may have on the achievement scores of high school students or
whether one level of student benefits more than another. Additionally, neither of the
independent studies performed on TMM and Rosetta Stone outside of schools used control
groups. When I began the research for this dissertation, two administrators at Tell Me More and
Rosetta Stone, Inc., stated in phone interviews that they were unaware of any study that had been
published on how their programs may affect the achievement scores of current language students
(C. DePriest, Senior Account Manager, Tell Me More, personal communication, May 20, 2014;
B. Morew, Subject Matter Expert and Linguist, Rosetta Stone, personal communication, May 7,
2014). Since my conversations with the TMM and Rosetta Stone administrators, I have
continued to search data bases but have been unable to find comparable studies.
Golonka, Bowles, Frank, Richardson, and Freynik (2014) see the current state of CALL
research as leaving much to be desired. They cite a lack of a unified research agenda and few
durable, validated findings, despite 30 years of investigation on CALL. They list several
common problems in CALL research, including poor descriptions of research designs and poor
choices of variables, lack of relevant participant data, studies with untrained users of technology,
and an almost exclusive concentration on English and Western European languages. CALL
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research seems to suffer from what Golonka et al. see as “an overall lack of systematicity in
investigating key factors that may enhance the effectiveness of FL learning. This situation
creates a challenge for…researchers attempting to evaluate the efficacy of technology use in FL
learning and teaching” (p. 71).
Incorporating ICALL programs into world language courses requires financial
investment from school districts and students as well as the investment of planning time for
teachers who integrate the programs into their instruction. Warschauer and Meskill (2000) cite
definite startup costs involving hardware, software, and staffing or training when incorporating
new technology. They also found that with poorly funded language programs, grants often
supply hardware but designate little money for software, maintenance, and training. Beatty
(2003) cautioned that “teachers need to be concerned about investing time and money in
unproven technology” (p. 72). Thus, the need exists to analyze quantitatively whether wholelanguage ICALL programs significantly affect student achievement.
If evidence indicates that these programs do not cause achievement scores to decline, that
they are as effective as normal classroom instruction, or that they increase achievement, then
ICALL can be assigned outside of class to build achievement. Teachers would then be able to
use more class time to develop student performance and proficiency. Cheng-Chieh and Kritsonis
(2006) state that when computer technology is used in conjunction with classroom teaching,
“students are able to work more independently, leaving the teacher more time to concentrate
effort on those parts of second language teaching that are still hard or impossible by the
computer, such as…spoken dialogue and training for essay writing and presentation” (para. 3).
Therefore, the results of the study may help schools determine whether these programs merit the
educational and financial resources being invested in them.
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Purpose

The purpose of this study is to analyze the effect the Tell Me More ICALL program may
have on foreign language achievement scores of high school students when used as a supplement
to the existing curricula.

Null Hypothesis and Research Questions

The null hypothesis in this study is that the TMM program does not affect achievement
scores of high school foreign language students any differently than conventional classroom
instruction does (H0: µ = 0).
The research questions that guide the study are:
1. What is the effect of the TMM instructional support program on foreign language
achievement scores when the program is used as a supplement to existing curricula?
If an effect is apparent, does the effect differ by semester?
2. To what extent is the effect of the TMM instructional support program on
achievement scores moderated by language level (non-honors and honors)?

Significance of Study

This study is significant on various levels. From a research standpoint, it adds knowledge
about the effect that whole-language ICALL programs may actually have on student
achievement scores when used in conjunction with existing curricula. This is an area where
there appears to be little information in the literature.
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This study is also important for pedagogical reasons. If whole-language ICALL
programs have a positive effect on achievement scores, or at least do not cause a decline in
scores, then teachers can spend more class time developing student proficiency, which is the
ultimate goal of foreign language instruction. Tasks that develop achievement (e.g., vocabulary
and grammar practice, reading and listening comprehension) can be practiced through ICALL
outside of class. Additionally, the study provides insight as to what level of student may benefit
most from using ICALL or if the benefit is equal among all students. This information will be of
value to school districts as they decide whether to invest their time and finances in ICALL
programs in conjunction with their curricula. Individual learners will also be better equipped to
decide whether to purchase and use an ICALL program if their school’s language curriculum
does not include the use of such programs.
Finally, the study may help the companies that produce ICALL programs either by
quantitatively validating the programs in their current format or by providing information about
levels that are not effective so the product can be improved.

Methodology

Since this study focused on the causal effect a treatment has on numerical test scores, the
design of the study was purely quantitative. The sample consisted of 251 students taking
Spanish and French at a suburban high school. The classes involved in the study used the Tell
Me More program as a supplement to their curricula and included all three levels of language
offered at the school – lower (G), regular, and honors.
For the study, I used a repeated-measures, counter-balanced design called switching
replications (Shadish, Cook, & Campbell, 2002; Trochim & Donnelly, 2006). In this hybrid
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design, all participants were given a pretest. Half of the sample then received the treatment
while the other half did not. At the midpoint of the study, all participants were tested again.
Then the treatment was switched, meaning the treatment group now became the control group
and did not receive the treatment, and the control group became the treatment group. All
participants were tested again at the end of the study and the three measures were analyzed.
The instrument used for data collection was a standardized test included in the Tell Me
More program. The test is based on international language standards, and the results corroborate
language rankings set by the Council of Europe and by the American Council of Teachers of
Foreign Languages (ACTFL). I discuss the validity of the instrument in Chapter 3.
I analyzed the data using the SPSS statistical analysis program. I calculated descriptive
statistics to obtain the measures of central tendency and frequency distributions. The switching
replications design in the study involved two groups and one dependent variable; thus, I used a
two-way repeated-measures ANOVA to calculate differences across the groups. Two-way refers
to the fact that two independent within-subject variables were being manipulated: the participant
groups and time (Field, 2013). The procedure simultaneously analyzed the effects of the two
independent variables and whether they interacted with regard to their effect on the dependent
variable (Lowry, n.d.).

Delimitations

The study was limited to one suburban high school in which I had access to participants
and data and where I maintain a positive, collegial relationship with teachers of the participating
classes. The study was also limited by a one-year time frame so the same group of students
could be used as the control group and treatment group. Additionally, only one ICALL program
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was analyzed, and its assessment was limited to the program’s effect on achievement, not on
proficiency. While achievement and proficiency share similarities, they are not the same (see
Definition of Terms).

Organization of the Study

The study is presented in five chapters. In Chapter 1, I introduced the study, briefly
explaining its need, purpose, and significance. I also presented the theoretical framework. In
Chapter 2, I review relevant literature and expound on the theoretical framework. In Chapter 3, I
explain the methods in detail as well as the limitations of the study. In Chapter 4, I report the
results of the study. In Chapter 5, I discuss the results, present conclusions, and offer
suggestions for further research.

CHAPTER 2
LITERATURE REVIEW AND THEORETICAL FRAMEWORK

This chapter is divided into two main sections. In the first section, I discuss literature
relevant to the study. In the second section, I explain the theoretical framework upon which the
study operates.

Review of Literature

In this section, I discuss the literature pertinent to ICALL programs and achievement. I
begin by tracing the history of the three phases of CALL. I continue with a discussion of the
current status of CALL and achievement and the development of technologically advanced
ICALL programs. The literature review reveals gaps in the research, thus underscoring the need
for the current study.

History of CALL

Ineffectiveness of Early CALL Programs

In the 1970s and 1980s the use of CALL software packages promulgated quickly through
high school foreign language programs despite research questioning their effectiveness (Nagata,
1996). In a meta-analysis of studies comparing computer-assisted instruction to traditional types
of instruction, Pederson (1987) found no significant difference in learning. He analyzed studies
that compared CALL programs to language lab instruction, CALL programs to traditional
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classroom instruction, and tasks completed on the computer versus by paper and pencil. He
observed that studies tended to focus on computers as instruments of instruction rather than on
how students were learning from them and on the design of activities.
Pederson’s (1987) findings were supported by Kleinman (1987). After analyzing 20
commercial software packages that had been cited in various studies, Kleinman observed that the
majority of CALL programs merely appeared to be electronic textbooks. Based on this
observation, Kleinman investigated whether a particular subset of language achievement, that of
reading comprehension, differed between CALL and non-CALL approaches. In a meta-analysis,
he analyzed 20 studies in which the commercial CALL software programs had been compared
with non-CALL materials. Kleinman found no significant difference in reading achievement
between the two approaches. Furthermore, he conducted his own research among college
students by comparing lecture-based instruction for improving reading skills with computerassisted instruction. Again, he found no significant difference in reading achievement between
the two groups. Pederson’s and Kleinman’s work indicated that merely transferring print
material and instruction to an electronic medium does not significantly affect students’ ability to
learn language.
Nevertheless, the ineffectiveness of CALL programs could not be attributed to a lack of
variety. With the advent of the micro-computer in the mid-1980s, software programs began
offering more than the “drill and kill” exercises that had previously only required students to
type a letter or number in response to a question. Davies and Higgins (1985) identified 13
different types of exercises offered in CALL packages. These activities included gap filling,
multiple choice, cloze, free format, tutorials, re-ordering (word sequencing), simulations, text
mazes, adventures, games, text manipulation, exploratory, and word processing. Jones and
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Fortescue (1987) also listed reading skills (storyboards) and authoring skills as CALL activities
available at the time.
The lack of effectiveness seemed to result from the limited feedback capability of early
CALL programs. Garrett (as cited in Nagata, 1993) described three main types of feedback
CALL programs provided based on error analysis. The programs were able to present the correct
answer, indicate the location of an error based on a letter-by-letter comparison of computerstored responses, or assign an error message if a student’s response matched an anticipated error
in the computer’s database of possible errors. The programs operated on the assumption that
providing immediate feedback would increase learning because students would realize their
errors sooner than if they had to wait for a teacher to correct mistakes and hand back
assignments. However, Kullhavey and Wager (1993) conducted a meta-analysis of 50 studies
comparing different feedback configurations and found no consistent pattern of results. For
example, some studies showed that “elaborative feedback” (e.g., feedback containing an
explanation of why an answer was correct) increased learner performance (Albertson, 1986;
Hannafin, 1983), whereas other studies showed no effect on learning related to increased
feedback information (Corbett & Anderson, 1990; Merrill, 1987).
Believing in the potential of CALL programs, Teichert (1985) sought to add more than
just feedback to what a CALL program could offer students as they practiced language. In a
beginning college-level German class, Teichert used software that combined immediate feedback
with suggestions for review, practice of lessons to 80% mastery, and tips for memory. Students
who practiced vocabulary and grammar using the CALL program improved their test scores by
10% over students who practiced the same lessons using a textbook and workbook. Teichert did
not monitor how often students practiced, and he conceded that the CALL group may have
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practiced more often than the group taught conventionally. He also observed that students liked
the CALL exercises because of the immediate reinforcement. Nonetheless, Teichert’s study
showed that CALL programs could be capable of providing students with more than just
feedback and could significantly impact student performance.

Shift in CALL Programs

The dominant pedagogy that drove second language instruction during the 1960s and
1970s was based on behaviorist principles. Students were viewed as passive learners who could
be conditioned to acquire language by responding to stimuli. Methodology centered on
repetition of vocabulary and grammar drills as well as dialogues. Students would substitute key
words and phrases in the pattern drills with the goal of mastering the components of a language
and the rules for combining the components. Accordingly, computer programs also mirrored
that methodology. In their seminal work on technology and second language learning,
Warschauer (1996) and Warschauer and Healy (1998) classified these programs as behavioristic
CALL. Computers were regarded as mechanical tutors that provided students with extensive
repetitive linguistic drills and non-judgmental immediate feedback. Warschauer (2000) later retermed this phase as structural CALL.
A major shift in foreign language education occurred in the 1980s after researchers and
linguistic theorists criticized the behavioristic method of language instruction. They advocated
for a more natural and communicative approach that incorporated Whole-language, taught
grammar implicitly instead of explicitly, and emphasized communicative competencies (Stevens,
1989; Underwood, 1984; Warschauer & Healy, 1998). Two of the paradigms that addressed
these concerns and significantly influenced foreign language education were the theory of
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communicative competencies (Canale & Swain, 1980; Chomsky, 1965; Hymes, 1972) and the
Natural Approach (Krashen, 1977, 1981; Krashen & Terrell, 1983).
Using Hymes’s (1966) technique of ethnography of communication, Canale and Swain
(1980) expanded on the notion of communicative competency. They identified three domains of
competence: a) grammatical, concerned with mastery of the language code; b) discourse,
concerned with mastery of the combination of grammatical forms and meanings to produce
coherent spoken and written text in different categories; and c) sociolinguistic, concerned with
mastery of using and understanding appropriate expressions in different social settings based on
contextual factors. Canale (1983) identified a fourth skill, strategic competency, which is
concerned with mastery of verbal and non-verbal strategies elicited either to enhance
communication or when communication breaks down.
At the same time that communicative competency was being promoted, Krashen and
Terrell (1983) published an instructional model called the Natural Approach. The model
combined Terrell’s (1977) comprehension-based teaching methodology with Krashen’s (1977,
1981) theories on second language acquisition. Some of the most important principles of the
approach are that language acquisition occurs from comprehensible input in meaningful contexts
rather than from student output, that instruction should center on communication (message and
meaning) rather than on form (structure and grammar), and that speech production emerges
naturally over time rather than being forced through patterned response. Therefore, classroom
instruction should focus on language exposure in a low-anxiety environment that is basically free
from error correction and grammar language drills. Additionally, good teachers will adjust their
speech to be slightly beyond their students’ levels, present language in real-world situations, and
structure unfamiliar vocabulary and grammar to be deduced through contextual clues.
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The Natural Approach has been widely criticized as vague and not scientifically
verifiable (McLaughlin, 1987), as a feeble and illegitimate view of language acquisition (Gregg,
1986), and as lacking explanatory power and the ability to predict (Wheeler, 2003). However, its
vision jettisoned foreign language education toward what is now the generally accepted norm:
communication in the target language (performance and proficiency) rather than knowledge
about the language (achievement).
A clearer understanding of communicative competencies and a new pedagogical
approach to achieve the competencies had an immediate effect on textbook and software
publication. Foreign language and ESL textbooks replaced dialogues, vocabulary lists, and
grammar drills with visual aids and cultural realia, such as maps, schedules, brochures,
advertisements, and literature selections (cf., Lengua Española and Churros y Chocolate; both
were Spanish textbook series published by Scott Forseman that were widely used in the United
States in the 1970s and 1980s, respectively).
Emerging language software programs also changed dramatically. The programs were
now exclusively referred to as CALL instead of CALI because educators felt that CALL –
computer-assisted language learning – reflected a more student-centered approach, whereas
CALI – computer-assisted language instruction – implied a teacher-centered approach (Davies &
Higgins, 1982). The CALL moniker became even more appropriate with the advent of
microcomputers, as students could work autonomously in low-anxiety environments at home
rather than from a mainframe computer at school.
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Communicative CALL

Software companies began developing instructional materials and practice exercises
based on Natural Approach principles. Warschauer (1996) termed this second phase of CALL
programs communicative CALL. According to Underwood (1984), communicative CALL
focused more on the use of forms than on their structures, taught grammar implicitly, allowed
students to generate original expressions rather than just maneuver prefabricated phrases, and
never attempted to do what a textbook could do just as well. Programs were designed with
activities that provided contextualized language experiences and required more student choice,
interaction, and control. Some of the activities included paced reading, text reconstruction, and
language games as well as simulation activities that stimulated discussion, writing, and critical
thinking (Warschauer, 1996).
Furthermore, a groundbreaking technological advancement occurred during the
communicative phase of CALL. Computer language programs were able to provide learners
with intelligent feedback, that is the computer program’s customized response to a learner’s
input (Nagata 1993, Shaalan, 2005). The response is individualized because of an aspect of
artificial intelligence known as natural language processing (NLP). NLP uses a technique known
as parsing to analyze syntax and morphology. In parsing, the computer program breaks down
(parses) a response and linguistically analyzes it, comparing it to analyses derived from lexicons
and grammar rules of a language (Cambria & White, 2014; Nagata, 1995). Thus, NLP
technology can identify incorrect or missing components of a student’s response, decide to
correct or disregard errors, identify and correct voice inflection through automatic speech

23
recognition, generate feedback according to each student’s answers, and appear to understand by
responding to student input (Dodigovic, 2007; Holland, 1995; Nerbonne, 2005).
Research has indicated that CALL programs providing intelligent feedback have a greater
effect on student achievement than programs providing either non-intelligent feedback or paperand-pencil tasks. Nagata (1996) compared the test scores of two classes of college students who
were taught first-semester Japanese. One class was taught using traditional workbook exercises
where feedback was provided through answer sheets containing the correct answers. The other
class utilized a Ni-hongo CALI (Japanese computer-assisted language instruction) self-study
program that provided ongoing intelligent feedback on Japanese grammar and sentence structure.
Results indicated that the CALI program was more effective than the workbook instruction for
developing learners’ abilities to produce sentences, but not for comprehension. Nagata
concluded that CALI programs providing intelligent feedback are more advantageous than nonCALI methods for developing grammatical skill needed for language production.
Nagata (1995) also compared CALI programs that used intelligent feedback with
previous programs that provided enhanced traditional feedback but not intelligent feedback. The
enhanced traditional feedback indicated an incorrect answer, noted that the word used by the
student was not expected in that context, provided the correct answer, and told the student to
change the answer. Intelligent feedback provided more grammatical explanation, including why
the answer was incorrect, why the correct answer was appropriate, when the correct form should
be used in general, and how to correct the response. Results indicated that traditional feedback
may be sufficient for simple vocabulary and grammar practice or for reading comprehension
using multiple-choice responses. Alerting students that their answer is incorrect appears to be
sufficient for those types of activities. But for skills requiring more complex grammar structures
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and error analysis, such as written production, the intelligent feedback group scored significantly
better than those taught using traditional enhanced feedback. Written production was measured
by analyzing the number of errors overall as well as the counts of types of errors committed by
both groups on the post-test. Nagata’s research strongly suggests that while traditional feedback
still has its place, intelligent feedback is more beneficial for the development of writing and oral
ability.
Subsequent research and analysis support Nagata’s (1995, 1996) initial findings on the
importance of intelligent feedback. Blok, Oostdam, Otter, and Overmaat (2002) found that
computer feedback occurs in a more systematic style than teacher feedback in the classroom and
therefore can be easier for students to process. They also found that students often perceive
computer feedback as less threatening than teacher feedback. Hattie (2009) offered the insight
that computers do not discriminate or cast judgment in their responses to students. Additionally,
he noted that computers can fill the gap of infrequent individual feedback that often exists in
classrooms where teachers simply are not able to respond to each student. Timmerman and
Kruepke (2006) found that feedback that provides opportunities for remediation (d = 0.73) and
feedback that explains errors (d = 0.66) lead to more effective student improvement than
feedback that simply supplies correct answers (d = - 0.11). Lou, Abrami, and d’Apolloni (2001)
found that the effects of intelligent feedback are significantly more positive when tasks are very
challenging (d = 0.13) than when moderately challenging (d = - 0.34) or mildly challenging (d =
- 0.57). To summarize, CALL programs appear to be most beneficial when they offer
opportunities for communication in contextualized experiences, provide learners with intelligent
feedback, and entail challenging interactive tasks.
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Integrative CALL

The advent of the World Wide Web and of multimedia capability in computer programs
in the 1990s moved CALL into its current phase termed by Warschauer (2000) as integrative
CALL. Whereas communicative CALL was characterized by a cognitive approach to language
and the use of personal computers to practice communication exercises, integrative CALL is
characterized by a socio-cognitive approach to language – in other words, language developed
through social interaction. The computer is used for authentic discourse through multimedia and
the internet. Integrative CALL seeks to achieve fluency through agency. Agency is simply the
socio-culturally mediated capacity to act (Ahern, 2001). Integrative CALL programs have the
capacity to combine reading, writing, speaking, and listening skills in a single activity and afford
students a high degree of control over the path they choose through the learning materials.
Activities in integrative CALL include, but are not limited to, blogs, wikis, social networking,
podcasting, Web 2.0, virtual learning environments, virtual worlds, and self-contained internetbased programs.

Current CALL and Achievement

As the technology of CALL programs improves, the potential of CALL methodologies
expands. For instance, speech recognition software that provides intelligent feedback now
makes it possible for pronunciation to be practiced and evaluated by computer. Neri, Mich,
Gerosa, and Giuliani (2008) found that 11-year-old Italian ESL learners’ pronunciation of
isolated and difficult English words improved through a CALL speech recognition program. The
results were comparable to the control group whose instruction and practice came from the

26
teacher. The results of the study suggest that teachers may not have to spend as much classroom
time trying to help their students achieve proper pronunciation. Instead pronunciation can be
practiced online at home so class time can be used for proficiency activities or formative
assessments of pronunciation.
Research during the integrative CALL years has concentrated on what Felix (2005)
termed “the differential impact of CALL methods,” in other words, the ways that CALL can be
effective (p.16). In her seminal work on the relationship between second language acquisition
(SLA) theories and CALL practices in the classroom, Chapelle (1998) identified seven attributes
that make CALL programs effective for language acquisition. She identified them by generating
hypotheses based on the SLA theories and then analyzing processes learners employed as they
performed CALL tasks. For example, concurring with Krashen (1981), Chapelle holds that SLA
begins with comprehensible input in the target language. The two hypotheses she generated
from the input theory are that students pay attention to salient linguistic characteristics of the
target language (i.e., unique syntax) and that students request modifications of linguistic input
(i.e., definitions of words). Process-oriented analyses confirmed her hypotheses, so Chapelle
was able to deduce that effective CALL programs make linguistic characteristics salient and
varied, and they afford students the ability to modify linguistic input. The five other effective
characteristics she identified were opportunities for non-threatening and comprehensible output
from students, immediate intelligent feedback, opportunities for language production with native
speakers, modified interaction in the target language, and active student engagement in
negotiating the second-language task.
Van Deusen-Scholl (2008) conducted a longitudinal study of computer-mediated data
collected during two semesters of beginning and advanced university German classes. Using
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discourse analysis, she analyzed discourse strategies students used in their online interactions
with each other and with their professor. Van Deusen-Scholl sought to explain how student
strategies benefit the language learning process. The discourse analysis revealed wide variations
in strategies learners used, the language they produced, and the extent to which students made
use of opportunities for practice. Successful language learners produced more language with
more complex syntax, actively sought feedback and correction tips, attempted to practice
language and to incorporate new vocabulary and constructions into their online interactions, and
were more aware of their learning than less successful students. These data-driven insights from
the computer-mediated data argue for something classroom teachers have difficulty providing,
but which intelligent CALL programs can easily accomplish – customized pedagogy for
language students. ICALL programs provide individualized feedback and adjust themselves to
students’ strengths and weaknesses, their communicative needs, and their different learning
styles.
In a meta-analysis of 25 years of research on CALL, Felix (2008) observed that a large
enough body of evidence now exists to suggest CALL’s positive effect on individual categories
of language achievement, specifically spelling, reading, and writing. She also stated that student
perceptions of CALL are generally positive, provided the technology is reliable and technology
support is available. Felix also noted that much work has yet to be done, citing at least two areas
for further research. First, she argues for repetition of existing studies on students’ use of CALL
for the sake of reliability. Second, Felix strongly advocates for measuring achievement over
time, during which the same group of students are assessed using CALL and then not using
CALL. A third area for further investigation is also implied by Felix’s findings. Since ICALL
programs now integrate all four linguistic skills, research needs to be conducted on student
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achievement overall when students are exposed to language as a whole rather than to individual
skills in isolation. The suggestions and implications from Felix’s study are the cornerstone for
the purpose and methodology of the quantitative analysis conducted in this dissertation.
Golonka et al. (2014) summarized evidence from 350 studies on the effectiveness of
technology use in the teaching and learning of foreign language. Their review found strong
support for the effectiveness of two particular domains of ICALL technology: automatic speech
recognition (ASR) and chat. Programs like TMM that use ASR and provide effective feedback
facilitated the improvement of learner pronunciation. Programs like Rosetta Stone that use chat
– a form of synchronous, computer-mediated, text-based, oral or audio communication –
increased the amount and complexity of learner output. However, the researchers found only
moderate support for claims that technology use improves learner output and interaction, affect
and motivation, and metalinguistic knowledge.
Hattie’s (2009) synthesis of 76 meta-analyses on computer-assisted instruction and
achievement offers valuable insight into contemporary CALL methodology and its effect on
achievement. The meta-analyses were comprised of a total of 4,498 studies involving four
million students, with 8,096 effects. While the studies were not limited specifically to language
acquisition, his findings are relevant to the field of CALL. Hattie found no differences in
achievement scores across grades or ability levels of students who received computer-based
instruction. The implication is that the effect of computer usage is similar for all ages and levels
of learner. Across disciplines, computers can engage students and promote positive attitudes
toward learning. The duration of computer interventions did not seem to produce significant
differences in effect sizes (e.g., < 4 weeks, d = 0.45; > 6 weeks, d = 0.36). Hattie also observed
that the majority of studies are about teachers using computers for instruction rather than
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students learning with computers – a trend that has not changed since Pederson’s (1987)
observation about the focus of CALL research 20 years earlier. Furthermore, Hattie’s analysis
revealed that computer-based instruction was most effective for achievement when any of the
following factors occurred: a diversity of teaching strategies, pre-training in computer usage,
multiple learning opportunities (e.g., deliberative practice and increased time on task), students
rather than teachers controlled the learning (i.e., autonomous learning), optimized peer learning,
and optimized feedback.
In Hattie’s (2009) view, computers can increase the probability of learning, but he sees
no inherent relationship between computer use and learning outcomes. His conclusion, however,
provides further justification for the study in this dissertation. If ICALL programs are shown to
be as effective as classroom instruction for the acquisition of linguistic knowledge and basic
skills (achievement), then teachers will be able to spend less class time on vocabulary and
grammar drills and can devote more time to developing student performance and proficiency in
the language.

Comprehensive Whole-Language ICALL Programs

Currently, comprehensive ICALL programs such as Rosetta Stone and Tell Me More
(TMM) are internet based, integrate all skills into language as a whole, teach through natural and
authentic communicative scenarios, require real-world solutions, contain speech recognition
software, adjust to the level of the student, provide intelligent feedback, and can potentially take
students from not knowing a language to a level of advanced achievement in professional
contexts (i.e., business or medical Spanish). As noted in Chapter 1, the programs are widely
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marketed to schools as supplements to existing curricula. However, very little research has been
done to evaluate the overall effect of either program on student achievement scores.
In 2009, Rosetta Stone, Inc., commissioned a study through the independent research
group Rockman et al to find out how effective the program was at teaching Spanish as a second
language and to measure how much the participants learned (Rockman et al, 2009). Eighty-nine
adult learners worked through the first two levels of the program for 64.5 hours. They were
evaluated using the American Council on the Teaching of Foreign Languages Oral Proficiency
Interview (ACTFL OPI-C). A paired-samples t test showed significant increases between preand post-testing, with the majority of learners improving from Novice-Low to Novice-Mid on
the ACTFL OPI-C and 22 learners improving to the Novice-High level. Based on the sample
size of 89 participants and the difference between the pre- and post-test scores, the statistical
power level for the ACTFL OPI-C results was calculated to be above 0.9. Covariant analysis
revealed no difference in the results for learners from different demographics or for gender;
however, participants with college degrees tended to experience more than twice the level of
gains as those without college degrees. Additionally, learners’ perceptions of the program were
overwhelmingly positive. Factoring in learner usage and instructional hours, the researchers
concluded the program is effective and efficient for learning Spanish as a foreign language.
Before being acquired by Rosetta Stone, Inc., Tell Me More commissioned a white paper
study among companies that use its program. The study was conducted in 2007 by the
International Data Corporation. Four hundred adult learners who worked for 25 different
companies in seven countries took part. Participants were given a placement test using a
computerized adaptive assessment with questions from the TMM Standardized Achievement
Test. The achievement test is based on standards set by the Council of Europe (COE) and
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scoring levels have been corroborated to corresponding COE levels of equivalence. (The
adaptive assessment is the instrument of measure used in this study and will be explained in
detail in the Instrumentation section of Chapter 3.) After using the program for certain periods
of time, participants were tested again using the same adaptive assessment.
Results indicated that after 40 hours, 85% of participants increased their achievement
scores by an average of 0.81 on a scale of 1-10. Participants who scored lower than 5.0 on the
placement test showed the highest increase, progressing by an average of 1.16 points. Of the
participants who worked on the program fewer than 20 hours, 64% increased by 0.6 point.
Ninety percent of users who were tested after 30 hours of using TMM increased their scores by
0.95 point. Of the learners who worked on TMM for more than 50 hours, 95% increased their
achievement scores by 1.1 points. The study concluded that time on the program may be the
most important variable affecting scores. Educational and language support also appeared to
make a difference in scores. The report stated that 85% of participants who had language
training with a tutor made decisive progress; however, the report did not clarify the type of
tutoring provided or what constituted decisive progress.

Gap in the Research on Comprehensive ICALL Programs

The Rockman et al (2009) study and the TMM white paper study suggest that
achievement scores do increase for learners who use ICALL programs. However, participants in
those studies were not current language students and neither study used control groups. A search
of literature reveals a gap in current ICALL research. I have not been able to find any
quantitative analysis on the effect of ICALL programs on achievement scores of current
language students.
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To review, computer-assisted language learning (CALL) has played a significant role in
foreign language education for decades. Advancements in the technology of CALL – such as
intelligent feedback, adjusting to student needs, and real-world communicative scenarios – have
made ICALL programs attractive to schools as supplements to existing curriculum. Most
research on CALL has focused on how teachers use computers to instruct, on processes students
employ as they engage in CALL practices, or on individual sub-categories of achievement.
While research on current CALL indicates several benefits of CALL practices and programs for
second language acquisition, little work has been done on the most comprehensive ICALL
programs being adopted by schools today to assess whether they may actually affect student
achievement. Therefore, the study in this dissertation seeks to assess whether one of the
programs, Tell Me More, affects student achievement when the program is used as a supplement
to existing curricula. The study is based on Hattie’s (2009) observation that more research needs
to be done on students’ use of CALL and on Felix’s (2008) implication that Whole-language
achievement needs to be measured over time with the same group of students using and then not
using a CALL program.

Socio-Cognitive Theoretical Framework

In this section, I will explain the socio-cognitive theoretical framework on which current
language pedagogy and ICALL programs are designed. I will examine the cognitive and sociocognitive learning theories that form the framework. I will also discuss the way ICALL
programs are able to offer authentic contexts, authentic discourse, and to some extent, social
interaction in order for language acquisition to occur according to the framework.
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Cognitive Approach to Language Learning

During the last two decades of the 20th century, cognitive learning became the primary
theoretical framework around which foreign language pedagogy in the classroom and CALL
materials were designed (Collentine, 1998). Cognitive theories gained popularity as plausible
explanations for language acquisition when prevailing behaviorist models could not account for
cognition students demonstrated as they learned a second language.
A cognitive perspective of learning views language acquisition as a deliberate and
reasoned thinking process rather than an unconscious mechanical response developed from habit,
as behaviorist theories purport. Evidence has indicated that in the process of L2 acquisition
students actively seek to employ cognitive learning strategies such as categorization, problem
solving, analogy, and critical thinking (O’Malley, Chamot, Stewner-Manzanares, Küpper, &
Russo, 1985; Van Deusen-Scholl, 2008). Research also suggests that students constantly engage
in subconscious cognitive processes such as coding and decoding meaning (O’Malley &
Chamot, 1990). Cohen (2014) explains that because learners are limited by how much
information they can retain, they attempt to apply strategies that transfer information into
memory.
Cognitive theorists refer to the part of the memory in which these processes take place as
working memory (Baddeley, 2003; Pribram, Miller, & Galanter, 1960). Smith and Kosslyn
(2006) describe working memory as a mental blackboard or workspace where relevant
information, both new and old, becomes highly accessible and available for inspection,
manipulation, computation, and transformation. Once cognitive functions have been completed,
the information can be easily deleted or filed in other parts of memory and the process can repeat
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again with other information. Working memory functions similarly to the way random access
memory (RAM) functions in a computer (Vogel, McCollough, & Machizawa, 2005). When a
program or file is opened, a computer moves the data from the hard disk (a computer’s long-term
memory) into the RAM where it can be accessed and manipulated. Similarly, when humans
need to access and process information, the brain moves data into the working memory. The
more RAM a computer has, the better it can run complex sophisticated programs.
Research indicates that working memory can be expanded or restored through taskspecific brain-training activities similar to the types of activities ICALL programs provide
(Klingberg et al., 2005; Lustig, Shah, Seidler, & Reuter-Lorenz, 2009). Empirical evidence also
suggests that computer games and activities can be effective in enhancing working memory
capacity (Anguera et al., 2013; Jaeggi, Buschkuehl, Jonides, & Shah, 2011). Thus, in a cognitive
framework of language acquisition, the mind of the learner is viewed as an expandable
information processor that seeks and uses learning strategies to heighten linguistic
comprehension, retention, interpretation, and production. Consequently, classroom
methodologies and supplements such as ICALL programs should be designed to promote
cognitive strategies that expand working memory and enhance language acquisition and skill.

Mind-Based Cognitive Theories

Natural Approach

The mind-based theory that arguably sparked the cognitive revolution in the
consciousness of second language education is Krashen and Terrell’s (1983) Natural Approach.
As mentioned above, Krashen (1981) brought attention to the importance of comprehensible
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input and a focus on communication in L2 instruction. What students hear and read should be
presented in real-world situations at a level slightly beyond students’ ability, with unfamiliar
vocabulary and grammar to be deduced through contextual clues.

Processing Instruction Framework

VanPatten (1993, 2002) acknowledged the role of comprehensible input but did not
believe that simply exposing learners to input in the target language was sufficient enough for
accurate acquisition to occur. He contended that learners need to be taught how to process input
for the underlying grammar structure to be acquired. As a result, he developed a three-step
framework called processing instruction (PI). First, learners are provided with an explanation of
a grammar structure. Second, students are made aware of problems that may arise with input,
especially due to differences between their native language and the L2. Third, learners practice
exercises that enable them to comprehend meaning by trying to understand a structure. Sheen
(2007) observes that PI offers a practical solution to the challenge of having learners transfer
their comprehension of grammar explanations into communicative use.
Before releasing PI, VanPatten and Cadierno (1993) tested the procedure against
traditional grammar instruction (drill and practice) and against exposing students to grammar in a
natural type of a communicative approach (similar to the way a child learns language) with no
grammar instruction. They found PI to be most effective, traditional instruction slightly less
effective, and the natural-type approach least effective. The results and model have been
challenged without casting doubt on the potential value of PI (Sheen, 2007).
Mind-based cognitive theories like PI and the Natural Approach influenced CALL
programs to become more cognitive and communicative. CALL programs began providing
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exposure to language through real-life communicative activities. They helped learners use
cognitive strategies to understand underlying structures, but they focused on communication
through the usage of the structures (Warschauer & Healey, 1998).

Experience-Based Cognitive Theories

Cognitive Constructivism

Experience- or usage-based cognitive theories contend that language learning occurs
from “processing input and doing things with words in socially conventionalized ways
(narratives, conversations)” (Robinson & Ellis, 2008, p. 489). Perhaps the most well-known
experience-based cognitive theory is cognitive constructivism. The origins of the theory can be
traced back to Piaget’s observations of children at play. Piaget (1953) posited that learners
cognitively and actively process information, discovering and constructing their own meaning.
Learners scaffold new meaning onto prior knowledge, making new knowledge relevant to their
environments. The scaffolds are known as schemes and are the files in the mind of how things
work. Two other elements, assimilation (the addition of new information called schema onto
existing schemes) and accommodation (the adjustment of schemes to fit new information that did
not fit into the existing framework), constantly interact with existing schemes. Learning is
motivated from the predisposition to find balance between schemes and the environment of the
learner. Before new learning is expressed, it is resolved cognitively within the learner.
Constructivism developed into a philosophy of experience-based education with
important implications for pedagogy and CALL. The approach revolves around three
propositions: understanding comes through interacting with the environment, cognitive conflict
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is the stimulus for learning, and knowledge develops through social negotiation and evaluating
one’s individual understanding (Savery & Duffy, 1996). A constructivist curriculum centers
learning on an authentic problem or task, creates learner ownership, designs the environment to
support and challenge learner thinking, and encourages alternate ideas (Savery & Duffy, 1996).
Technology became an essential tool in the design of constructivist curricula that
included data-driven learning (Davies, Otto, & Ruschoff, 2013) and task-based and problembased learning (Savery & Duffy, 1996). Current CALL programs continue to incorporate
constructivist approaches by challenging students with real-world task-based situations and by
allowing them to create language to complete tasks using open-ended free writing or speaking
responses. ICALL programs such as Rosetta Stone and TMM use artificial intelligence, such as
parsing programs and automatic speech recognition, to evaluate and respond to student input.
Therefore, ICALL programs are able to offer highly personalized feedback, with explanations
and suggested ways of resolving errors. They also have the capability to respond to student input
in virtual dialogues.

Cognitive Linguistics

Cognitive linguistics (CL) posits that language is learned from cognitively processing
input and producing language, not just in real-world situations but in authentic contexts as well.
An authentic context is one in which communication occurs but where language acquisition is
not the goal (Robinson & Ellis, 2008). According to CL, grammar knowledge is conceptual and
uses the same cognitive strategies as non-linguistic tasks. Linguistic skill, then, is developed as
people interact in authentic social and cultural settings. Fauconnier (2006) explains that in CL,
“language does not ‘represent’ meaning; it prompts for the construction of meaning in particular
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contexts, with particular cultural models and cognitive resources” (para. 3). A CL approach
emphasizes meaning over form, thereby providing students with tools to be able to stay in an
authentic conversation or read authentic text, interpret it, and interact appropriately.
Authenticity is an important concept in experience-based and socio-cognitive theories
and, thus, merits deeper explanation. An authentic context is a social or cultural setting not
created for language instruction, but one in which a native speaker would communicate (Davies,
Otto, & Ruschoff, 2013). Authentic texts are real-life reading texts not created for pedagogic
purposes (Wallace, 1992). They are written for native speakers, contain real language, and are
produced to fulfill a social purpose in the language community (Peacock, 1997). In nonauthentic material, language is often artificial and unvaried. It includes false-text indicators such
as perfect sentences, questions requiring a grammatically structured full answer, and unnatural
repetition of structures. Non-authentic audio sounds contrived, and printed subject matter does
not read well (Berardo, 2006). While material prepared for language instruction may be helpful
for teaching structures, it often does not help students comprehend and respond to verbal and
textual input in the environment where they would use language.

A More Social Approach to CALL

As constructivist methodologies in foreign language pedagogy were evolving, theorists
began exploring the notion of social interaction as an essential element for L2 acquisition based
on Vygotsky’s (1978) theory of social development (Collentine, 1998; Davies, Otto, & Ruschoff,
2013). At the same time, extraordinary advancements in computer technology were also
developing. Universal internet access, artificial intelligence, and multimedia capability gave
learners the ability to interact with each other and with native speakers via email, chat rooms,
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and eventually via social media. Additionally, a couple of mouse clicks exposed learners to
every kind of authentic multimedia material imaginable. The triangulation between real-world
authentic settings and materials, language learning through social interaction, and new virtual
online interaction gave rise to innovative potential for CALL programs based on emerging sociocognitive theories.

Socio-Cognitive Theories and CALL

Social Development Theory

Social development theory (Vygotsky, 1978) contends that learning through social
interaction precedes development. Consciousness and cognition are the result of socialization
and social behavior. There are three major tenets in the theory. First, social interaction is
fundamental to the development of cognition. Vygotsky believed that every function in a
person’s development appears first on a social level between people (inter-psychological) and
then on the individual level inside the person (intra-psychological).
The second tenet is the concept of the “more knowledgeable other” (MKO). This is
someone with better understanding in a given area of knowledge or with higher ability for a
particular task. Originally, the implication was that the MKO would be an adult such as a
teacher or coach. However, a more capable peer can also serve as an MKO. Galloway (2001)
states that, with the advancement of technology, an MKO does not necessarily have to be human.
He observes that electronic training and support programs for employees and computerized
educational support programs for students can serve as technological MKOs because they meet
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the criteria for an MKO. An MKO must have, or be programmed to have, greater knowledge
than the learner and the ability to guide the learner through the learning process.
When learning cannot be achieved independently, it takes place in what Vygotsky (1978)
calls the zone of proximal development (ZPD) through the guidance of an MKO. This is the
third concept in the social development theory. The ZPD is the distance between what is known
and not known. It is where Vygotsky felt the most sensitive teaching should occur for learners to
develop skills and apply knowledge on their own. Empirical evidence exists to support the
notion of the ZPD. In a study comparing Piaget’s (1953) notion of discovery learning with
Vygotsky’s notions on MKO and ZPD, Freund (1990) found that children who were allowed to
play with their mothers prior to arranging furniture in rooms of a doll house showed greater
improvement than children who had played alone prior to being tested.
ICALL programs are able to provide simulated social interaction and can offer interaction
with other online users of the programs. Furthermore, ICALL programs can serve as MKOs
whose purpose is to take learners through the ZPD in the language acquisition process.

Situated Cognition

Related to the social development theory is the theory of situated cognition, also known
as situated learning (Lave, 1988). This theory holds that the acquisition of meaningful
knowledge occurs unintentionally as learners are placed in a setting in which the intended
beliefs, content, and behaviors are embedded. Accordingly, knowledge should be presented in
authentic contexts and settings. Social interaction and collaboration become essential as learners
navigate through authentic settings in what Lave terms communities of practice. The idea is that
novice learners move from the periphery of the community toward its center, becoming more
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engaged with the culture and more adept at the activity being acquired, eventually becoming
experts themselves in the community. Lave and Wenger (1991) called this process “legitimate
peripheral participation” (p.37). Regarding foreign language acquisition, Brill (2001) contrasts
situated learning with traditional instruction: “Foreign language acquisition will be more
successful if the learners are immersed in conversational and cultural activities of increasing
complexity and diversity, rather than concentrating on discrete grammar exercises using
recitation or paper-and-pencil worksheets” (p. 50).
Empirical evidence strongly indicates that situated learning is beneficial in L2
acquisition, as learners use language to navigate through virtual or physical communities of
practice (Jepson 2005; Renié & Chanier, 1995; Salaberry,1996). Castillo and Vargas (2013)
conducted a study in which low-income adult ESL learners were taught English in physically
situated learning environments. The intercultural experience provided by situated learning was
deemed by the researchers and participants to be powerful and of great value. Learners reported
greater benefits than they had experienced through other methods of learning. They cited higher
motivation, more satisfaction with their own progress, more pride in their ability to perform tasks
while communicating in English, greater awareness of social issues, and deeper understanding of
the need for collective solutions.
Benefits of situated cognition have also been reported when the community of practice is
virtual. A study was conducted on the attitudes of adult learners of Chinese who took an online
course based on situated environments (Lee, Kim, Lee, & Liu, 2005). The learners had
previously been taught through traditional methods of grammar instruction, translation, and
memorization. The online course provided real-world activities in authentic contexts, the
benchmark thinking and performance of the activities, abundant information and multiple points
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of view, cooperative construction of knowledge, clarification of thinking, coaching, and
opportunity for practical reflection. Learners found the virtual environments unique and novel.
They reported changing their views of activities because of the learning process and noted that
collaboration contributed greatly to making learning meaningful. One of the strongest attributes
of ICALL programs is their ability to provide virtual authentic environments so learning can
occur through simulated situated cognition.
Another model that contributes to the socio-cognitive approach in L2 pedagogy and
CALL programs is cognitive apprenticeship (Brown, Collins, & Duguid, 1989). This model
transfers the metaphor of traditional apprenticeship to the cognitive domain. A tradesman shows
an apprentice how to acquire a skill by taking him or her through the processes of an explicit and
visible task. In a classroom or a CALL domain, the processes of a task must be clearly visible
and able to be modeled by a teacher or program. In the real-world, abstract or customized
requests are often made; however, apprentices understand what needs to be done to meet the
request because they know their work environment – a place that makes sense to them. Thus,
they are able to complete the task. Similarly, abstract tasks given in school, which are often far
removed from what students would do in their lives, must be situated in a context that makes
sense to learners. Finally, as an apprentice learns the commonalities in the trade, the tradesman
varies the diversity and difficulty of the apprentice’s tasks so that the apprentice learns unique
aspects of the trade.
ICALL programs fit the cognitive apprenticeship model well. The programs serve as
electronic tradesmen with students as apprentices. Tasks are clearly defined with examples of
how they may be performed and they occur in settings familiar to students. Tasks are varied and
increase in their level of challenge. In TMM, students progress through 10 levels of difficulty in
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two different domains: everyday language settings and workplace environment. Learners may
switch between the normal training path in which a theme (e.g., travel, shopping) is practiced
using different linguistic functions and a workshop where linguistic function (e.g., making
requests to different recipients) may be practiced through different themes.

Current Socio-Cognitive Approach of ICALL

The technology of ICALL programs allows for social interaction to occur in various
contexts. Students also are exposed to authentic text and authentic discourse through all types of
multimedia that accompany ICALL programs. Studies conducted on the socio-cognitive
communicative approach to language instruction strongly indicate that social interaction in
authentic contexts is essential to acquisition (Hall & Verplaetse, 2000; Jepson, 2005; Lantolf,
2000; Long 1996). As Swain and Deters (2007) state, “Participation has found its place
alongside acquisition” (p. 830). Additionally, international standards for foreign language
education now mandate that students interpret and infer meaning, negotiate meaning through
interpersonal interaction, and present information in real-world situations (ACTFL, 2012b).
Thus, cognitivism and social interaction must be an integral part of L2 education and of all
ICALL.
To summarize, an ICALL program based on a socio-cognitive approach will design
language learning activities based on cognitive and social interaction theory. It will create
activities that use comprehensible input in the most authentic contexts possible, as if learners
were participating in a community. Activities will focus on function in the language rather than
structures and will afford learners the opportunity to construct and express their own meaning
through free responses in the target language. The program will serve as an electronic tutor and
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tradesman, allowing students to be a language apprentices and providing them with personalized
support and feedback. The program will also provide authentic reading and audiovisual material,
exposing students to language as it is used in the real-world and allowing them to interact and
respond. Finally, the program will allow students to collaborate online with other learners who
are native speakers or in a reciprocal manner between L1 and L2 speakers.

Tell Me More, Rosetta Stone and a Socio-Cognitive Approach

The following description is a compilation of information from the websites of TMM and
Rosetta Stone. Throughout the description, I have added labels in parentheses to indicate aspects
of the socio-cognitive framework.
TMM is marketed as an educational and business support program, while Rosetta Stone
is sold as a commercial language learning program. TMM and Rosetta Stone immerse learners
in environments that are intended to emulate the conditions under which language is first used
(Natural Approach, authentic context). The programs seek to tap into cognitive mechanisms that
help learners acquire the target language (expansion of working memory, mind-based
cognitivism). The designers of Rosetta Stone call the method “dynamic immersion” (Rosetta
Stone, Inc., n.d.). The method relies on association building (cognitive constructivism); on
interactions in real-world situations (social development theory, situated cognition); and on
simulated dialogues, real dialogues, conversations with other learners, and conversations with
native speakers (cognitive linguistics, social development). Authentic discourse takes place
through online simulated conversations with native speakers who may be using the program to
learn English (MKO, cognitive apprenticeship through reciprocal teaching). Students in both
programs are able to respond to written and oral tasks in a variety of ways (scaffolding, cognitive
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apprenticeship) and can record responses to dialogues and conversations for self-evaluation or
peer evaluation (social development, cognitive constructivism). There is no use of translation,
memorization, or explicit grammar instruction (Natural Approach). Instead, the associations
during learning are made possible through the joint use of pictures and authentic audio,
audiovisual, and texts that provide contextual cues. The cues push learners to think through and
in the language (cognitive conflicts) without making use of their first language to translate. Both
programs provide feedback (MKO, cognitive apprenticeship), and TMM has speech recognition
software that is precise enough to recognize errors learners commit not just with syllables but
with individual letters and intonation (MKO, ZPD). The focus of both programs is on meaning
and function rather than on grammatical form (cognitive linguistics).

Conclusion

I agree with Davies, Otto, and Ruschoff (2013) that ICALL programs will never replace
face-to-face interaction. However, they do offer what appears to be the next best option: virtual
environments and interactions for learning and practicing language, an electronic mentor, and
almost unlimited access to authentic material. Does the method work, especially when used to
support existing language curricula? That is the question this dissertation hopes to begin to
answer.

CHAPTER 3
METHODOLOGY

This study sought to assess how the Tell Me More (TMM) ICALL program affects
foreign language achievement scores of high school students when used as a supplement to
existing curricula. The study also investigated whether scores are moderated by language level
and order of treatment. This chapter is divided into seven sections: research design, research
questions, school context and sample, instrumentation, procedures and data collection, data
analysis, and limitations.

Research Design

The purpose of this study was to analyze how the Tell Me More (TMM) program affects
foreign language achievement scores of high school students when used as a supplement to the
existing curricula. Because the study focused primarily on the causal effect a treatment had on
test scores, a purely quantitative approach was taken. Summarizing the main difference between
quantitative and qualitative research, Mertens (2010) states that quantitative researchers collect
numeric data, whereas qualitative researchers gather words, pictures, and artifacts. She explains
that quantitative research derives from a post-positivist paradigm.
Williams (2006) notes that the positivist paradigm is the methodological underpinning of
the experimental (quantitative) approach. Mertens (2010) clarifies that in post-positivism, the
underlying logic for establishing a definitive cause-and-effect relationship is to control as many
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variables as possible and to systematically manipulate the treatment variable(s) to test an effect.
The control of variables is what allows a claim to be made that one variable had a specific effect.
Gall, Gall, and Borg (2007) define the purpose of quantitative research as establishing
confidence as to whether an educational or psychological claim is true or false. The educational
claim in this study is the null hypothesis that the TMM program does not affect achievement
scores of high school foreign language students any differently than conventional classroom
instruction (H0: µ = 0). The only way to accept or reject this claim is through quantitative
analysis.
Within-Subjects or Repeated-Measures Design

A within-group or within-subjects design is used when a single group of participants is
measured under different conditions. Because the same group is measured repeatedly on distinct
dependent variables, the design is also known as a repeated-measures design (Mildner, 2013).
Mitchell and Jolley (2012) note that in the simplest form of a repeated-measures design, every
participant receives only two levels of treatment: no treatment and the treatment. This study
utilized a repeated-measures design because, although between-subject factors were also
examined, the same group of students was measured under the two treatment levels of not using
the TMM treatment and using the TMM treatment.

Advantage of Repeated-Measures Design

A repeated-measures design increases the power of a study. Power is the ability to find
differences between conditions in a sample when such differences actually exist in the
population (Mitchell & Jolley, 2012). The design offers the prospect of reducing random error
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by eliminating individual differences (Mitchell & Jolley, 2012) because the issue of nonequivalent groups is eliminated (Mildner, 2013). Participants’ scores are not compared with
anyone else’s scores; instead, each individual’s score under one variable is compared with the
same individual’s score under another variable. A within-subjects design also strengthens power
by increasing the number of observations from each participant (Mitchell & Jolley, 2012). More
observations per participant tend to balance out random error (MacKenzie, 2013). Furthermore,
fewer participants are needed because each participant is tested at least twice: once in the
experimental condition and once in the control condition.

Disadvantage of Repeated-Measures Design

While a repeated-measures design can increase the power of a study, it also poses
significant threats to internal validity (Trochim & Donnelly, 2006). Internal validity refers to the
certainty with which an outcome can be attributed to a treatment or manipulation under the strict
control of the researcher (Crano & Brewer, 2002). Any other factor outside of the treatment that
may explain the outcome is a threat to internal validity and is considered a confounding variable
(Crano & Brewer, 2002; Watt & Van den Berg, 1995). Confounding variables can include
pretesting effects, instrumentation effects, and participant effects such as selection, regression
toward the mean, history, and maturation (Campbell & Stanley, 1963; Cook & Campbell, 1979).
Another type of confounding variable is order or trial effects, in which the sequence of events
affects the outcome (MacKenzie, 2013, Mitchell & Jolley, 2012). Social interaction threats can
also cause confounding variables (Trochim & Donnelly, 2006). When people are in contact with
each other or are aware of the role each other plays in an experiment, the result can be post-test
differences not caused by the intervention.
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One way to address many of the threats to internal validity is by integrating a counterbalance into the research design (Mildner, 2013; Trochim & Donnelly, 2006). In a counterbalanced within-subjects design, each subject is exposed to every treatment and is therefore its
own control (Hinklemann & Kempthorne, 1994). Participants are placed into groups that are
presented with a systematically varied sequence of treatment conditions so that routine order
effects balance out.

Switching Replications: Hybrid Counterbalance Design

Hybrid experimental and quasi-experimental designs are approaches that combine
features of established designs specifically to address practical limitations and threats to internal
validity. One of the most robust hybrid counterbalance designs for a repeated-measures study is
switching replications (Shadish et al., 2002; Trochim & Donnelly, 2006). The design involves
two groups with three waves of measurement. During the implementation, both groups are
pretested and then one group receives the treatment while the other does not. At the midpoint of
the study, both groups are tested again and the treatment is repeated (or replicated) with the
groups switching roles. The original group no longer receives the treatment and becomes the
control group while the second group receives the treatment, thereby becoming the treatment
group. By the time the study ends, every participant has received the treatment. The notation of
the treatment is as follows, where R = random assignment, O = observation, and X = treatment:
R

O

R

O

X

O
O

O
X

O
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Disadvantages of the Switching Replications Design

Shadish et al. (2002) note that the second phase is not an exact replication because the
historical context changes and the treatment is removed from the first group. They contend that,
given the contextual differences, the second treatment is a modified replication. Furthermore, if
the historical context between the two treatments is large enough that it can account for the
treatment effect, then internal and external validity must be questioned.
The potential problem with removal of the first treatment is carryover effects. Yet
Trochim and Donnelly (2006) believe that carryover effects are easy to identify in this design
and can actually indicate the effectiveness of skill-based treatments. Shadish et al. (2002) state
that even if the initial treatment continues to impact the first group, the design is still strong,
especially if the second group catches up to the first group while receiving the treatment.

Advantages of the Switching Replications Design

When the circumstances are correct, switching replications is one of the strongest
experimental and quasi-experimental designs (Mitchell & Jolley, 2012; Shadish et al., 2002;
Trochim & Donnelly, 2006). Some of the ideal situations for switching replications are when
participants are scarce, order effects are assessed or must be balanced, power is essential, and
multiple exposures to the dependent variable or to different levels of the independent variable do
not give participants clues about the hypothesis (Mitchell & Jolley, 2012). Trochim and
Donnelly add that the design is most viable in institutional contexts where programs repeat at
regular intervals, such as schools on a semester schedule. Even when randomization is not
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possible, the design remains strong, as it denies and exposes the treatment to all participants in
the same study.
Precisely because every participant experiences the treatment, switching replications is
highly ethical and addresses social interaction threats with a simplicity unmatched by other
designs (Trochim & Donnelly, 2006). Huelar (2012) explains that replication with the same
group of participants allows the researcher to identify variance not associated with treatment
differences and can increase reliability because of the increased number of applications. Finally,
Trochim and Donnelly contend that external validity and generalizability may be heightened
because the design essentially entails two independent treatment implementations.

Application to the Proposed Study

The study in this dissertation meets the ideal circumstances described earlier by Mitchell
and Jolley (2012) and Trochim and Donnelly (2006) for a switching replications design. In the
study, however, class distribution and schedules did not allow for random assignment.
Nonetheless, classes were able to be divided relatively evenly, with 53% of the participants
scheduled to use the TMM treatment first semester (n = 133) and 47% second semester (n =
118). Additionally, pretest differences were expected due to differences in language levels.
However, the with-in and between-subjects comparisons of the switching replications design
should have accounted for those differences. Other threats to internal validity, such as practice
and carryover effects, may have been minimized by the duration of the study. Students were
tested at the beginning and end of the first semester, a time period spanning approximately 18
weeks. The post-test was administered at the end of the 18-week-long second semester.
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In summary, the switching replications design offers counterbalance for a within-subjects
study, maintains the advantages of a repeated-measures design, and addresses all levels of threats
to internal validity. Therefore, switching replications was the design chosen for this study.

Research Questions

The following research questions were addressed in this study:
1. What is the effect of the TMM instructional support program on foreign language
achievement scores when the program is used as a supplement to existing curricula?
If an effect is apparent, does the effect differ by semester?
2. To what extent is the effect of the TMM instructional support program on
achievement scores moderated by language level (non-honors and honors)?

School Context and Participants

School

The participants in this study were students who attend a suburban high school in the
United States. The school’s website and the state’s Interactive Report Card 2015 offer a
composite picture of the institution’s resources and academic performance. The student
population is slightly greater than 2,000. The student body is predominantly Caucasian (78.2%),
with the only substantial minority populations being Asian (15.4%) and Hispanic (3.5%). The
school’s composite ACT score is 26.1, and it ranks in the 98th percentile nationwide. Ninetyseven percent of students graduate in four years, and 92% of graduating seniors attend college.
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Approximately one third of the student body takes AP tests, and 93% qualify for college credit.
Thirteen percent of students are identified as having an Individualized Education Plan (IEP).
The school offers three levels of study in all academic subjects: honors, regular, and Glevel. Students may be placed in G-level classes if they score lower than the 30th percentile on
the language portion of the Terra Nova Test. The Terra Nova is the standardized achievement
test given to eighth-grade students at the junior highs that feed into the high school. Most
students taking G-level classes have 504 accommodation(s) or an IEP. G-level classes operate at
a slower pace, teach subject matter in small components, and teach around identified learning
disabilities. The school was one of the first in the area to develop a G level program in World
Languages. Students are able to take four years of Spanish G and are able to meet language
requirements for college. The G-level affords students who have been traditionally excluded
from L2 classes the opportunity to study a foreign language.

Sample

The participants in this study were chosen through convenience sampling and nonprobability purposeful sampling. Mertens (2010) defines a convenience sample as one that is
taken from a population readily available to the researcher. Gall, Gall, and Borg (2007) also add
that data from participants in a convenience sample may be data collected by the institution. The
TMM achievement scores are submitted annually to the department head and may be used as
evidence for student growth under the state’s teacher evaluation guidelines as set by the
Performance Evaluation Reform Act of 2010 (PERA). The study was conducted at the school at
which I taught until 2015, so I was permitted access to the data (Appendix D).
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Nonprobability purposeful sampling is used when participants must meet predetermined
criteria necessary for the study to be conducted (Cozby & Bates, 2012; Gall et al., 2007). In this
study, participants were male and female high school students ranging in age from 14 -18 years
old and were enrolled in Spanish or French classes that used the TMM program as a supplement
to the curriculum. Information about the classes and when they used TMM is displayed in Table
1. All classes using TMM at the school took part in the year-long study. Each class and level
was taught only by the teacher listed in Table 1 and all teachers taught one semester with the
treatment and one semester without it. These factors may have controlled for teacher differences
within classes and levels. In total, the scores of 251 students were gathered.

Table 1
Class Information and Order of Treatment
Group A: TMM
1st Semester
Teacher
Mr. T
Mrs. A
Total
Group B: TMM
2nd Semester
Teacher
Mr. G
Mr. W
Ms. P
Total

Class
Spanish 263 G
French 473, 573

Level
G
Honors

Number of Students
86
47
133

Class
Spanish 363 G
Spanish 563
Spanish 573, 583
French 463

Level
G
Regular
Honors
Regular

Number of Students
41
8
38
31
118

Data were collected in a manner in which I would not be able to match students’
identities with their scores, thereby preserving student anonymity. Appendix A contains a
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sample from the data collection sheet. Because I did not know student identities and because I
collected data gathered by the school, review by the Institution Review Board (IRB) was not
necessary (see Appendix B for the waiver document).

Instrumentation

The instrument used to collect the data was the Tell Me More Assessment Test. The test
is normally used for two purposes: as a diagnostic assessment to determine a student’s language
level before the program and as a summative assessment to determine a student’s progress during
or after the program. When administered as a baseline assessment, the exam is referred to as the
placement test. When administered summatively, it is referred to as the progress test. In this
study, the placement test was administered once as a pretest before students used the TMM
program, and the progress test was administered twice: as a mid-year test and as a post-test at
the end of the year.
The test is a 64-item adaptive standardized exam. The content comes from a pool of 400
items based on grammar and vocabulary covered in the various lessons of the TMM program.
Lessons are broken into 10 levels of difficulty, so the pool contains 40 items from each level.
The items are designed to test comprehension skills using the following query types and time
limits:
•

Picture/Word Association (oral or written): 30 seconds

•

The Right Word (oral or written): 30 seconds

•

Word Order: 30 seconds

•

Oral Text, written questions and responses: 1 minute

•

Oral Text, oral questions and responses: 1 minute

56
The test is adaptive, meaning that it adjusts itself according to a student’s answers.
A computerized adaptive test can assess a student’s ability with fewer questions and greater
precision than a linear exam (Kean & Reilly, 2014; Weiss & Kingsbury, 1984). Using an
iterative algorithm, an adaptive test first estimates an examinee’s ability level on the basis of an
initial series of responses, adapts to the responses, and provides another set of questions until it
arrives at the appropriate level for the student (Norris, 2001; Thissen & Mislevy, 2000).
The TMM Assessment Test begins by having students complete 20 items to obtain an
initial skill level. Items are generated randomly, ensuring that no two students are asked
questions in the same order. One grammar item and one vocabulary item are selected from each
of the 10 levels. Once the initial skill level is calculated, a second series of 20 items is posed.
The second series covers five levels: the initial level and the two levels above and below the
initial level. A new skill level is then calculated, and a third set of 24 items is produced. The
third series covers three levels: the second level obtained from the previous questions and one
level above and below the second level. Items in the third series are comprised of four
vocabulary and four grammar questions from each of the three levels. From the final series of
items, an average skill level is determined. Each student begins working with the TMM content
in the learning path that corresponds to that student’s final level.
The Assessment Test is standardized according to globally accepted norms established by
the Council of Europe’s (COE) Common European Framework of Reference for Languages
(2001). The COE standards are used by the Educational Testing Service (ETS) for the Test of
English for International Communication (TOEIC; Papageorgiou, Tannenbaum, Bridgeman, &
Cho, 2015). According to the ETS (2017) website, the TOEIC test is currently used by 14,000
businesses and governmental agencies in 150 countries to assess proficiency in English. The
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standards also correlate with the proficiency guidelines established by the American Council of
Teachers of Foreign Language (ACTFL, 2012b).
TMM also offers a comprehensive standardized achievement test comprised from the
same pool of questions as the Assessment Test. The Achievement Test is available in several
languages as preparation for international language certification tests. The test is used in English
as preparation for the TOEIC exam based on the COE standards. The results of both the
Assessment and the Achievement tests have also been matched to other international language
ability estimate exams such as the Business Language Testing Services Exam (BULATS).
(Information on BULATS exams can be found on the Bulats.org website.)
The TMM Assessment Test identifies a student’s level by calculating a score and
correlating it with the corresponding COE standard. Table 2 shows the Assessment Test score
range, the alignment with the COE level, and a description of the learning path for each level in
two learning scenarios – everyday situations and professional situations. A score of 1-1.9 aligns
with the A1 beginner level of the COE standards. A score of 2-2.9 corresponds to the A2
beginner intermediate level, and so on.

Validity and Reliability

Prior to the acquisition of TMM by Rosetta Stone, Inc., TMM provided me with
information about the validity and reliability evidence for scores obtained from the instrument to
be used in this study. Appendix C contains a document published in 2008 entitled “Council of
Europe Levels of Equivalence.” The document states that the equivalences between the
Achievement Test and the levels set by the Council of Europe are confirmed for English,
Spanish, German, French and Italian. I was also given subsequent information based on a
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confidential proprietary document entitled “Test Validation.” I was granted permission to use
the following information about validity evidence from the document as long as the information
did not reveal test content.

Table 2
TMM Placement Test Level Alignment with COE Standards and Corresponding Learning Path
for Everyday and Professional Situations

*Reproduced with permission from Rosetta Stone/Tell Me More.

Validity Evidence

To provide validity evidence for the Assessment Test, a group of participants was
randomly selected from a sample that included adults of all ages, with and without foreign
language learning experience, who were deemed to be representative of traditional candidates for
the TMM program. The group took the placement test and each participant was placed into the
program according to levels that corresponded with his or her scores. They worked on the
program for 10 hours and were then interviewed about how they felt the level in which they were

59
working matched their perceived language ability and learning needs. Adjustments were made
to the levels based on participant input. The group retook the assessment as well as the
achievement test and other standardized tests on the market, such as the BULATS exam. The
results of the various tests were compared to verify that levels assigned by the TMM test aligned
with the standards-based tests.

Reliability Evidence

The company also performed a statistical analysis to verify reliability for each question
and to verify the pass rate for each question. The results of subsequent testing have shown a
consistent pass rate among test takers for each question at each level of the test, indicating
reliability. However, the company was not able to provide me with statistical evidence, such as a
correlation coefficient, to verify reliability.
In order to have empirical confirmation of reliability, I collected my own data through a
test-retest procedure and then calculated a correlation coefficient. The Assessment Test was
given as a placement exam for a Spanish AP class and a Spanish 2G class (N = 42). The students
in those classes were not part of the original study and had never used TMM. One week later the
assessment was administered again as a progress test to the same group of students. The teachers
of the participating classes collected student information and the scores. They provided the data
in a way in which gender, year of language, and level of language were made available, but the
students’ identities were not.
The data were analyzed using SPSS. Because the distribution of scores was curvilinear,
Spearman’s rho was calculated (Field, 2013) to determine the relationship between the scores of
the placement test and the progress test. The results indicated a strong, positive, monotonic
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correlation between the scores of both tests (rs = .738, p < .001). Therefore, scores from the
instrument were determined to be reliable. Table 3 shows the results of the Spearman
correlation.

Table 3
Spearman’s Correlation for the TMM Assessment Test
Pilot
Placement
Test
Spearman's
rho

Pilot Placement Correlation
Test
Coefficient
Sig. (2-tailed)
N
Pilot Progress
Test

Correlation
Coefficient
Sig. (2-tailed)
N

Pilot
Progress
Test

1.00

.74**

.
42

< .001
42

.74**

1.00

< .001
42

42

*Correlation is significant at the 0.01 level (2-tailed).

Procedures and Data Collection

The study proceeded in the following manner:
1. Permission was obtained from the school administration for the study to be conducted
on site (Appendix D).
2. Participants were divided into two groups, A and B, based on classes that were using
TMM. Classes generally use TMM for the entire year; however, for the sake of the
study, teachers were asked to use the program for only one semester. The time during
which each class would use the program (first or second semester) had already been
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predetermined by the teachers of the classes. I needed to acquiesce to the teachers’
ability to adjust their syllabi.
3. All students taking Spanish and French in classes using TMM (N = 251) took the
TMM Assessment test at the beginning of the school year. The pretest established a
benchmark score and language level for each student.
4. The treatment (TMM program) was administered according to the switching
replications design. During the first semester, Group A (n = 133) served as the
experimental group, receiving conventional classroom instruction and using TMM as
a supplement. Group B (n = 118) served as the control group, receiving conventional
classroom instruction but not using TMM. Group A was required to spend 20 hours
on the program during the semester, completing activities with an average accuracy
of 90%. Students in Group A were given class credit for working approximately 11.5 hours a week on TMM, which was normal procedure at the school.
5. At the end of the first semester, all students (N = 251) were examined using the
adaptive assessment progress test as a mid-year test.
6. The treatment was then replicated with the groups switching roles. Group A (n =
133) now served as the control group, receiving conventional classroom instruction,
but not using TMM. Group B (n = 118) served as the experimental group, receiving
conventional classroom instruction and using TMM under the same guidelines and
receiving the same class credit as Group A did during the first semester.
7. At the end of the school year, all students (N = 251) were examined using the
adaptive progress assessment test as a post-test.
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8. The test scores and other variables relevant to the study were compiled on an Excel
spreadsheet by the company. That file was then provided to the school. A copy of
the file was given to an associate of mine who had no relation to the school or the
company. The associate had previously done data entry for the Psychology
Department at Washington University during her graduate studies there. The
associate cleaned the data by replacing all participants’ names and school ID numbers
with a numeric code. She then provided me with the clean data on an Excel
spreadsheet (Appendix A).
9. I examined the clean data for missing scores and other anomalies. Of the 251 original
participants, the measures of 41 students were disqualified due to missing scores or
technical issues during the administration of their individual tests. The total number
of participants whose scores were counted was 210 (see Table 4).
10. I entered the data into SPSS for analysis. Because there were no regular-level
students in Group A, the regular and G-levels were recoded in SPSS to create a Nonhonors grouping variable. The Non-honors variable was comprised of G-level
students from Group A and Regular and G-level students from Group B. This was
done so equal groups could be compared during the data analysis. Regrouping also
provided nearly equal sample sizes between the first and second semester learning
levels (e.g., there were 70 Non-honors-level students in Group A and 67 Non-honors
students in Group B). Table 5 displays the number of participants according to the
recoded learning levels.
11. Prior to analyzing the data, a power analysis was run to ensure the design was strong
enough to detect reasonable departures from the null hypothesis (Statsoft, Inc., 2013).
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Power Analysis

Statistical power can be explained as the probability that a specific design will lead a
researcher to reject a null hypothesis, implicit in an inferential test, when that hypothesis is
actually false, thus avoiding a Type II error (Murphy, Myors, & Wolach, 2014). It is the
likelihood that one will reach a correct conclusion about the null hypothesis. A post hoc power
analysis was conducted using G*Power 3.1 to determine the statistical power of the research
design. With 𝛼 = .05, effect size = .25, and N = 210, power was calculated at .97. Thus, the
design was determined to have sufficient power to correctly reject the null hypothesis if it was in
fact false.
Table 4
Total Number of Participants by Learning Level, Class, and Order of Treatment

Learning Level

Group A
Semester 1
Treatment
(Group A)

Group B
Semester 2
Treatment
(Groups B)

Total No. of
Participants by
Level

(Fr 463, Sp. 563)
Regular
0

38

(Fr. 473,573)

(Sp. 573, 583)

35

38

(Sp. 263G)

(Sp. 363G)

70

29

105

105

38

Honors

G

Total by Treatment
Semester

73

99

210
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Table 5
Total Number of Participants by Recoded Learning Level and Order of Treatment

Recoded
Learning Level

Group A
Semester 1
Treatment
(Group A)

Group B
Semester 2
Treatment
(Groups B)

Honors

(Fr. 473,573)
35

(Sp. 573, 583)
38

73

(Sp. 263G)
70

(Sp. 363G, Fr 463,
Sp. 563)
67

137

105

105

210

Non-honors

Total by Treatment
Semester

Total No. of
Participants by
Learning Levels

Data Analysis

The data in this study were analyzed using the SPSS statistical analysis program. The
program was used to calculate both descriptive statistics and inferential statistics. Cozby and
Bates (2012) explain that descriptive statistics are used for two reasons. First, they describe
results such as the comparison of group percentages, the correlation of individuals on different
variables, and the comparison of group means. Second, they allow researchers to make
statements about data, such as how participants scored in general (central tendency), how widely
the scores were spread (frequency distribution), and how much they varied from the mean
(standard deviation). Inferential statistics are used to determine (or infer) whether the differences
in one sample accurately reflect differences in the population (Cozby & Bates, 2012). When a
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difference is statistically significant, an effect size can be calculated to quantify the size of the
difference due to a particular variable or to the effectiveness of an intervention (Coe, 2002). For
results that indicated statistical significance, I calculated effect size by using the following
formula:
𝜂 2 = SSeffect / SStotal.
This study used a switching replications design involving two groups measured
repeatedly over time. Thus, a mixed-design analysis of variance (ANOVA) was used to
calculate inferential statistics (Field, 2013). The within-subjects factor was the time of
administration, and the between-subjects factors were the grouping variables of Learning Level
and Order of Treatment. The procedure analyzed the effects of the independent variables
simultaneously and the interaction effect of the independent variables on language achievement
scores.
In the study, I was not only interested in knowing whether the TMM program had an
effect on achievement scores (the dependent variable) but also whether or not the effect was
moderated by learning level (one independent variable) and by the order of treatment (the second
independent variable). Accordingly, the levels assigned to the Learning Level variable were
Non-honors and Honors. The levels for the Order of Treatment (Group) variable were Group A
(first semester use of TMM) and Group B (second semester use of TMM). The results were
expected to indicate the main effect of learning level on achievement scores and the main effect
of switching replications (order of treatment) on achievement scores. Results would also
indicate whether there was an interaction effect of language level and order of treatment on
language achievement (i.e., did the relationship between language level and language
achievement differ by order of treatment?).
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Delimitations

There are several factors that limited this study. First, because the participants were
chosen through convenience sampling, the results may not apply to the population in general.
Mertens (2010) notes that while convenience sampling is the most commonly used sampling
method, it is the least desirable because the results cannot be generalized beyond the given
population pool. Second, time constraints may have limited the effect the TMM program had on
achievement scores. The decision to design the study using the same group of students as the
treatment and control groups meant that the program would only be used by each participant for
20 hours during one semester. If students had been able to use the program for the entire year,
the results may have been more accurate. Tell Me More makes the claim that users generally
advance one level in the 10-level learning path for every 40 hours spent on the program. Third,
TMM was the only program analyzed in the study. Therefore, the results cannot be generalized
to other ICALL programs.
Finally, it is possible that my relationship with the school and my personal interest in the
outcome of the study could have biased the interpretation of the results. In a meta-analysis of
articles on computer science education in which inferential statistics were used, Randolph and
Bednarik (2008) found a tendency for authorial bias in 63% of the studies. Authors tended to
emphasize statistically signiﬁcant ﬁndings by presenting them in tabular form. Authors tended to
de-emphasize non-statistically signiﬁcant ﬁndings by presenting them in written form rather than
by statistically correcting for the number of pairwise comparisons made. I have sought to
accurately report the findings of the study and to interpret the results as objectively as possible.
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Aside from the knowledge gained through the study, I did not receive any benefit from my
school nor from Rosetta Stone, Inc., based on the results.

Conclusion

In this chapter, I addressed the quantitative methodology that was undertaken to conduct
the study. I provided information about the research questions, research design, participants,
instrumentation, procedures and data collection, data analysis, and limitations. In the next
chapter, I report the results of the study.

CHAPTER 4
RESULTS

In this chapter, I present the results of the data analysis. The purpose of the study was to
analyze the effect the Tell Me More ICALL program may have on foreign language achievement
scores of high school students when used as a supplement to existing curricula. The null
hypothesis was that the TMM program does not affect achievement scores of current language
students any differently than conventional classroom instruction. Research questions were
designed to determine whether or not to reject the null hypothesis. Data analysis was performed
to answer the research questions. The research questions were
1. What is the effect of the TMM instructional support program on foreign language
achievement scores when the program is used as a supplement to existing curricula?
If an effect is apparent, does the effect differ by semester?
2. To what extent is the effect of the TMM instructional support program on
achievement scores moderated by language level (Non-honors and Honors)?

Descriptive Statistics

In this section, descriptive statistics provide information about the sample and scores.
Table 6 lists frequencies for the sample. The number of males (n = 106) and females (n = 104)
was almost even. Upperclassmen (n = 117) outnumbered underclassmen (n = 93) by 12%.
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Table 6

Sr.

Total class
pop.

26
9
16
5
20
5
14
9

Jr.

44
20
14
3
6
4
2
13

Soph.

Female

G
G
Reg
Reg
Hon
Hon
Hon
Hon

Fr.

Male

SP 263
SP 363
FR 463
SP 563
FR 473
FR 573
SP 573
SP 583
Total

Level of
Study

Classroom

Frequency Distribution of Sample by Classroom, Level of Study, Gender, and Class

43
0
0
0
0
0
0
0
43

22
24
0
0
3
0
0
1
50

2
5
30
0
23
0
6
7
73

3
0
0
8
0
9
10
14
44

70
29
30
8
26
9
16
22
210

Table 7 presents descriptive statistics by the original levels of study. The total time
students spent on the program, the average time spent on the program per week, the mean scores,
and standard deviations for each measure are provided.
Table 8 presents the same information as Table 7, but by Groups. Group B spent 6.14
hours less total time and 6 minutes less average time per week on the program than Group A.
From the pretest to the mid-year test (the time during which Groups A used TMM), the
difference in mean scores for Group A is 0.26. From the mid-year test to the post-test (the time
during which Group B used TMM), the difference in mean scores for group B is 1.13. Results of
the inferential analyses are presented in the next section.

Table 7
Time Spent on TMM and Mean Scores by Level of Study
Level
of
Study
Regular

G

Honors

N

Total Time
on TMM
Mean

Total Time
on TMM
SD

Average
Time on TMM
per Week
Mean

Average
Time on TMM
per Week
SD

38

17:16

4:45

0:27

0:11

99

73

21:04

23:50

4:25

4:36

0:35

0:34

0:08

0:07

Scores
Mean

Scores
SD

2.53

0.62

Mid-year test 2.75

0.66

Post-test

4.20

0.75

Pre-test

1.64

0.38

Mid-year test 1.81

0.41

Post-test

2.75

0.77

Pre-test

4.52

1.45

Mid-year test 4.68

1.42

Post-test

1.20

Pre-test

5.90

70

Table 8
Time Spent on TMM and Mean Scores by Group

Group

N

Group A
1st Sem.
Treatment

105

Group B
2nd Sem.
Treatment

105

Total
time on
TMM
Mean
24:27

18:14

Total
Time on
TMM
SD
3:54

4:06

Average
Time on
TMM per
Week Mean
0:36

0:30

Average
time on TMM
per Week SD
0:05

0:11

Scores
Mean

Scores
SD

Pre-test

2.32

1.21

Mid-year test

2.59

1.27

Post-test

3.68

1.44

Pre-test

3.28

1.78

Mid-year test

3.37

1.77

Post-test

4.53

1.82
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Inferential Statistics

A mixed-design, two-way ANOVA was conducted to address the research questions.
The within-subjects variable was Time with three levels: the pretest, the mid-year test, and the
post-test measures. The between-subjects factors were Group, using the Group A and Group B
levels, and Learning Level, using the Non-honors and Honors levels. Descriptive statistics from
the ANOVA are provided in Table 9.

Table 9
Descriptive Statistics from the ANOVA

Pretest at
beginning of year

Learning
Level
Non-honors

Honors

Total

Group
Mean
Group A 1st Sem
1.60
Use of TMM
Group B 2nd Sem
2.20
Use of TMM

Std. Deviation N

Total
Group A 1st Sem
Use of TMM
Group B 2nd Sem
Use of TMM
Total
Group A 1st Sem
Use of TMM

.37

70

.65

67

1.89

.61

137

3.79

.97

35

5.19

1.50

38

4.52

1.45

73

2.33

1.23

105

1.78

105

1.59

210

Group B 2nd Sem
3.28
Use of TMM
Total
2.80
Table continued on next page
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Table cont. from previous page
Mid-year test
Non-honors

Honors

Total

Post-test at end
of year

Non-honors

Honors

Total

Group A 1st Sem
Use of TMM
Group B 2nd Sem
Use of TMM
Total
Group A 1st Sem
Use of TMM
Group B 2nd Sem
Use of TMM
Total
Group A 1st Sem
Use of TMM
Group B 2nd Sem
Use of TMM
Total
Group A 1st Sem
Use of TMM
Group B 2nd Sem
Use of TMM
Total

1.84

.40

70

2.31

.75

67

2.07

.64

137

4.08

1.09

35

5.24

1.48

38

4.68

1.42

73

2.59

1.27

105

3.37

1.77

105

2.98

1.59

210

2.83

.79

70

3.48

1.09

67

3.15

1.00

137

.81

35

1.31

38

1.20

73

1.45

105

1.82

105

1.70

210

Group A 1st Sem
5.38
Use of TMM
Group B 2nd Sem
6.37
Use of TMM
Total
5.90
Group A 1st Sem
3.68
Use of TMM
Group B 2nd Sem
4.53
Use of TMM
Total

4.11

Histograms of Group A at each time point are provided in Figure 1. Figure 2 displays the
histograms of Group B at each time point. Figure 3 shows the box plot of both groups at each
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time point. The profile plot of both groups at each time point is provided in Figure 4.
Histograms of the Non-honors level at each time point are shown in Figure 5. Histograms of the
Honors level at each time point are displayed in Figure 6. The box plot of the Non-honors and
Honors levels is shown in Figure 7. Figure 8 displays the profile plot of the Non-honors and
Honors levels at each time point.

Figure 1. Histograms of Group A at each time point.
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Figure 2. Histograms of Group B at each time point.
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Figure 3. Box plot of both groups at each time point.

Figure 4. Profile plot of both groups at each time point.
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Non-honors

Figure 5. Histograms of Non-honors level at each time point.
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Honors

Figure 6. Histograms of the Honors level at each time point.
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Figure 7. Box plot of Non-honors and Honors levels at each time point.

Figure 8. Profile plot of Non-honors and Honors levels at each time point.
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The results of the tests of within-subjects effects are shown in Table 10. Maulchy’s test
indicated the assumption of sphericity was violated, W = .95, X2 = 10.24, p = .003. Therefore,
the Greenhouse-Geisser correction was used to adjust the degrees of freedom and report the F
statistics. There was no statistically significant Time × Group interaction effect, indicating no
effect of the treatment on student scores, F(1.91, 392.86) = 1.64, p = .196. Additionally, there
was no interaction effect of Time × Learning Level, F(1.91, 392.86) = .86, p = .421, indicating
no statistically significant difference between Non-honors and Honors students in their growth.
Furthermore, there was no three-way interaction effect of Time × Learning Level × Group,
F(1.91, 392.86) = 2.15, p = .121, suggesting that the effect of the treatment did not differ
between Non-honors and Honors students. The only statistically significant main effect was
Time, F(1.90, 392.86) = 296.78 p < .001, 𝜂 2 = .59, indicating that, overall, scores did change
across the three time points of measurement, regardless of the method in which students were
taught. The large effect size suggests that 59% of the variance in scores was explained by the
Time variable alone.
Pairwise comparisons for Time are shown in Table 11. Using the Bonferroni correction,
the comparisons indicated a significant increase for all combinations of time measures (p < .001).
The mean difference (I-J) column revealed that the mean differences in increases from the pretest
to the post-test (1.33) and from the mid-year test to the post-test (1.15) were much greater than
the increase from the pretest to the mid-year test (.18). However, all increases were significant.
The plots (see Figure 4) show the growth to be linear, which was affirmed by the significance of
a linear contrast, F(1, 206) = 436.72, p < .001.
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Table 10
Tests of Within-subjects Effects
Type
III Sum
of
Squares df

Mean

Source

Time

Time *
Learning
Level

Time *
Group
Time *
Learning
Level *
Group

F

Sig.

Square
Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt

197.10
197.10
197.10

2.00 98.55
1.91 103.35
1.95 100.95

296.78 < .001
296.78 < .001
296.78 < .001

Lower-bound
Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt

197.10
0.57
0.57
0.57

1.00 197.10
2.00
0.29
1.91
0.30
1.95
0.29

296.78 < .001
0.86
0.425
0.86
0.421
0.86
0.423

Lower-bound
Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt

0.57
1.09
1.09
1.09

1.00
2.00
1.91
1.95

0.57
0.55
0.57
0.56

0.86
1.64
1.64
1.64

0.356
0.195
0.196
0.195

Lower-bound
Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt

1.09
1.43
1.43
1.43

1.00
2.00
1.91
1.95

1.09
0.71
0.75
0.73

1.64
2.15
2.15
2.15

0.201
0.118
0.121
0.119

1.43
1.00
136.81 412.00
136.81 392.86
136.81 402.22

1.43
0.33
0.35
0.34

2.15

0.144

136.81

0.66

Lower-bound
Sphericity Assumed
Greenhouse-Geisser
Huynh-Feldt

Error(Time) Lower-bound

206
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Table 11
Pairwise Comparisons for Main Effect of Time
Pairwise Comparisons
Measure: MEASURE_1
95% Confidence Interval for
Mean
Differenceb
Difference (I(I) Time (J) Time J)
Std. Error Sig.b
Lower Bound Upper Bound
1
2
-.18*
.05
.001
-.28
-.072
*
3
-1.33
.06
< .001
-1.45
-1.20
*
2
1
.18
.05
.001
.07
.28
3
-1.15*
.06
< .001
-1.27
-1.03
*
3
1
1.33
.06
< .001
1.20
1.45
*
2
1.15
.06
< .001
1.03
1.27
Based on estimated marginal means
*. The mean difference is significant at the .05 level.
b. Adjustment for multiple comparisons: least significant difference (equivalent to no
adjustments).

Tests of within-subjects contrasts are displayed in Table 12. The contrasts for Time
compared the mid-year test (level 2) and the post-test (level 3) to the pretest (level 1). The
contrasts indicated that when all other factors are ignored, the overall mean scores of the sample
for the mid-year test and the post-test differed significantly from the pretest. For level 2 vs. level
1, F(1, 206) = 11.21, p = .001. For level 3 vs. level 1, F(1,206) = 436.73, p < .001. The effect
size was calculated to be 𝜂 2 = .67 for level 3 vs. level 1, suggesting a very large effect.
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Table 12
Planned Simple Contrasts

Source

Time

Type III
Sum of
Squares df

Time

Level 2 vs. Level 1
Level 3 vs. Level 1
Level 2 vs. Level 1
Level 3 vs. Level 1
Level 2 vs. Level 1
Level 3 vs. Level 1
Level 2 vs. Level 1
Level 3 vs. Level 1
Level 2 vs. Level 1

5.85
334.00
.01
.76
1.68
1.59
.164
2.63
107.43

1
1
1
1
1
1
1
1
206

5.85
334.00
.01
.76
1.68
1.59
.16
2.63
.52

Level 3 vs. Level 1 157.54

206

.77

Time *
Learning Level
Time *
Group
Time * Learning
Level * Group
Error(Time)

Mean
Square

F

Sig.

11.21
436.72
.02
.99
3.22
2.08
.33
3.44

.001
< .001
.890
.321
.074
.151
.576
.065

Box’s test for homogeneity of covariance matrices was carried out, but the data did not
meet the assumption of homogeneity (p < .001). Table 13 shows the results for Box’s M.
Levene’s test revealed that the residuals for the pretest and mid-year test did not meet the
assumption of homogeneity of variance (p < .001). Only the post-test residuals satisfied the
assumption (p > .05). Table 14 shows the results of Levene’s test on the residuals.
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Table 13
Box's Test of Equality of Covariance Matrices a
Box's M
F
df1
df2
Sig.

173.65
9.36
18
77781.54
< .001

Tests the null hypothesis that the observed covariance matrices of the dependent variables are
equal across groups.
a. Design: Intercept + Learning Level + Group + Learning Level* Group
With-in Subjects Design: Time

Table 14
Levene’s Test for Homogeneity of Variance on Residuals
F

df1

df2

Sig.

Residual for pretest at
13.30
1
187
< .001
beginning of year
Residual for mid-year test
25.03
1
187
< .001
Residual for post-test at end
3.44
1
187
.065
of year
Tests the null hypothesis that the error variance of the dependent variable is equal across
groups.
a. Design: Intercept + Learning Levels + Group + Learning Levels * Group
Within-subjects Design: Time

However, the heterogeneity of variance does not appear to be a serious issue in the study.
Research indicates that ANOVAs are generally robust to moderate violations of homogeneity of
variance when sample sizes from each group are approximately equal (Nimon, 2012; Tabachnik
& Fidell, 2003). Table 4 (Chapter 3) displays the nearly equal sample sizes in this study.
Furthermore, the results of the analyses in this study are contrary to the threats posed by
violating homoscedasticity. In smaller and medium-sized groups, the threat from heterogeneity
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of variance is false positives that may lead to a Type I error (Nimon, 2012; Tabachnick & Fidell,
2003; Wilcox, 2016). In this study, the test of within-subjects effects revealed only one positive
(one significant effect). In larger groups the threat is false negatives that could lead to Type II
errors (Nimon, 2012). As will be shown below, the results of the between-subjects tests were all
positive or significant. Additionally, as mentioned in Chapter 3, the power analysis carried out
to gauge the likelihood of avoiding a Type II error was calculated to be .97.
The results of the between-subjects effects are displayed in Table 15. The main effect of
Group was significant, F(1,206) = 57.57, p < .001, 𝜂 2 = .07, indicating a statistically significant
difference between Groups A and B in their overall scores. The effect size was small to
moderate, suggesting that 7% of the variance between the groups may be accounted for by the
Group variable. For Learning Level, F(1,206) = 514.53, p < .001, 𝜂 2 = .65, indicating that scores
between the Non-honors and Honors levels differed from each other significantly. The effect
was very large, with 65% of the variance presumably due to the difference in scores between
Non-honors and Honors students. Finally, there was a significant interaction effect of Learning
Level × Group, F(1,206) = 7.02, p < .010, 𝜂 2 = .01, suggesting that the difference in scores
between Group A and Group B differed between the learning levels. In other words, the gap in
scores between Non-honors and Honors students was larger in one group than the other.
However, the effect size of the interaction effect was extremely small, with only 1% of the
variance attributable to the interaction effect.
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Table 15
Tests of Between-Subjects Effects

Source

Type III Sum
of Squares

df

Mean Square

F

Sig.

Learning Level

329.27

1

329.27

514.53

< .001

Group

36.84

1

36.84

57.57

< .001

Learning Level *
Group
Error

4.49

1

4.49

7.02

.009

131.83

206

.64

The profile plots of Learning Level × Group are shown in Figure 9. The profile plots of
Group × Learning Level are shown in Figure 10. The plots of both levels show slight increases
in scores from the pretest to the mid-year tests and much more dramatic increases from the midyear test to the post-test. Group A generally scored higher than Group B. The gap in scores
between Groups A and B, indicated in the interaction effect of Learning Level × Group, was
larger among the Honors level and smaller in the Non-honors level.

87

Figure 9. Profile plots of Learning Level × Group at each time point.

Figure 10. Profile plots of Group × Learning Level at each time point.

The estimated marginal means are shown in Table 16. The means for all groups
increased from the pretest to the post-test. For all levels in both groups, the differences in means
were much higher from the mid-year test to the post-test than from the pretest to the mid-year
test.
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Table 16
Estimated Marginal Means for Learning Level by Group by Time
Learning
Level
Nonhonors

Honors

Mean
1.60

Std.
Error
.10

95% Confidence Interval
Lower Bound Upper Bound
1.39
1.80

2
3
Group B 2nd Sem 1
Use of TMM
2

1.84
2.83
2.20
2.31

.11
.12
.11
.11

1.63
2.60
1.99
2.09

2.06
3.07
2.40
2.53

3
Group A 1st Sem 1
Use of TMM
2
3
Group B 2nd Sem 1
Use of TMM
2

3.48
3.79
4.08
5.38
5.20

.12
.15
.15
.17
.14

3.24
3.50
3.77
5.05
4.92

3.73
4.07
4.38
5.72
5.47

5.24
6.37

.15
.16

4.95
6.05

5.53
6.70

Group
Group A 1st Sem
Use of TMM

Time
1

3

Table 17 displays the difference in means between time points for each group. Table 18
presents the difference in means between time points for each level in each group. The increase
in means for both groups during second semester was almost equal (Group A = 2.30 points,
Group B = 2.31 points). The overall difference in means for Group A was 0.37 points more than
Group B.

89
Table 17
Difference in Means Between Time Points for Each Group

Group

Difference in Means Between Time Points
for Each Group
Difference from
Difference from
Pretest to Mid-year
Midyear to Post-test
(1st Semester)
(2nd Semester)

Difference from Pretest
to Post-test
(1st & 2nd Semester)

A

.54

2.30

2.84

B

.16

2.31

2.47

Table 18
Difference in Means Between Time Points for Learning Levels in Each Group
Difference in Means Between Time Points for Levels
in Each Group
Learning Difference from
Difference from
Group
Level
Pretest to Mid-year Midyear to Post-test
(1st Semester)
(2nd Semester)

Difference from
Pretest to Post-test
(1st & 2nd Semester)

A

Nonhonors

.25

.99

1.24

B

Nonhonors

.12

1.17

1.29

A

Honors

.29

1.31

1.60

B

Honors

.04

1.14

1.18

An ANCOVA was also conducted using covariates to control for other factors that could
account for unexplained variance in the ANOVA. As in the ANOVA, the within-subjects
variable was Time with the same three levels: pretest, mid-year test, and post-test. The
between-subjects factors again were Group (using the levels Group A and Group B) and
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Learning Levels (using the Non-honors and Honors levels). Gender (using the levels Male and
Female) was also used as a between-subjects factor. The quantitative variable Year in School
was entered as a covariate. Because there were no freshmen students in Group B, the freshman
and sophomore levels were recoded to create an Underclassmen level within the Year in School
grouping variable. The Underclassmen level was comprised of sophomores from Group B and
freshmen and sophomores from Group A. This was done so similar groups could be compared
during the data analysis. The descriptive statistics for the covariate analysis were extensive and,
as such, are provided in Appendix E.
The within-subjects effects for the ANCOVA are shown in Table 19. Results indicated
no significant main effect for Time. Maulchy’s test indicated that sphericity was met, W = .97,
X2 = 5.56, p = .065. As in the previous analysis, no significant Time × Group interaction effect
was found, F(2, 366) = 1.95, p = .144. However, unlike the previous analysis, the effect of Time
was not statistically significant, F(2, 366) = 2.59, p = .077. There was no significant Time ×
Gender interaction effect, F(2, 366) = .77, p = .463, nor was the Time × Learning Level effect
significant, F(2, 366) = .96, p = .385. The three-way Time × Learning Level × Group interaction
effect was not statistically significant either, F(2, 366) = .84, p = .434. There was a statistically
significant Time × Year in School interaction effect, F(2, 366) = 6.33, p = .002. The effect size,
however, was small (𝜂 2 = .03), with only 3% of the variance in scores across time explained by
Year in School. Figure 11 shows the mean profile plot for Time × Year in School. The plot
indicates the observed Time × Year in School interaction effect, suggesting that differences in
scores across time differed by school level.
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Table 19
Tests of Within-Subjects Effects

Source
Time

Sphericity
Assumed
Time * Gender
Sphericity
Assumed
Time * Learning Level
Sphericity
Assumed
Time * Group
Sphericity
Assumed
Time * Year in School
Sphericity
Assumed
Time *
Sphericity
Learning_Level * Group Assumed
Error(Time)
Sphericity
Assumed

Type
III Sum
of
Squares

Mean
Square

df

F
Sig.

1.61

2

.80

2.59 .077

.48

2

.24

.77 .463

.60

2

.30

.96 .385

1.21

2

.61

1.95 .144

3.93

2

1.97

6.33 .002

.52

2

.26

.84 .434

113.66

366

.31

Figure 11. Profile plot of Year in School at each time point in the ANCOVA.
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The test of between-subjects effects are shown in Table 20. The effect of Gender was not
statistically significant, F(1,183) = .09, p = .763, indicating that scores did not differ significantly
between males and females. However, all other effects were statistically significant, as was the
Learning Level × Group interaction effect. For the main effect of Learning Level, F(1,183) =
233.94, p < .001, 𝜂 2 = .52. The covariate appears to have decreased the effect size from what it
was in the ANOVA; however, it was still strong, suggesting that 52% of the variance was likely
due to the difference in scores between Non-honors and Honors students. The main effect of
Group was also significant, F(1,183) = 24.08, p < .001, 𝜂 2 = .05, indicating that scores differed
significantly between Groups across time points. Yet, with a very small effect size, the
difference was slight. For the main effect of Year in School, F(1, 183) = 6.85, p = .01, 𝜂 2 = .02,
indicating that, across all time points, scores differed significantly among underclassmen,
juniors, and seniors. The effect size was small, however, suggesting that the difference was
slight. Finally, the Learning Level × Group interaction was significant, F(1,183) = 4.3, p = .04,
𝜂 2 = .01. Results suggested that the variance in scores between Group A and Group B was still
due to differences in scores for Non-honors vs. Honors students. However, eta squared indicated
an extremely small effect size.
The profile plot for Learning Level in the ANCOVA is displayed in Figure 12. The
profile plot for Group is shown in Figure 13. Both plots are very similar to the profile plots for
Learning Level and Group in the ANOVA, suggesting that the covariates did not account for
much more of the unexplained variance for either variable in the ANOVA.
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Table 20
Tests of Between-Subjects Effects

Source
Gender
Learning Level
Group
Year in School
Learning Level * Group
Error

Type III
Sum of
Squares
.18
459.71
47.31
13.46
8.45
359.61

df
1
1
1
2
1
183

Mean
Square
.18
459.71
47.31
13.46
8.45
1.97

F
.09
233.94
24.08
6.85
4.30

Figure 12. Profile plot of Learning Level in the ANCOVA.

Sig.
.763
< .001
< .001
.010
.040
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Figure 13. Profile plot of both groups in the ANCOVA.

The profile plots of Group × Learning Level are displayed in Figure 14. The plots of
Learning Level × Group are shown in Figure 15.

Figure 14. Profile plots of Group × Learning Level in the ANCOVA at each time point.
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Figure 15. Profile plots of Learning Level × Group in the ANCOVA at each time point.

An additional follow-up analysis was carried out to control for class and teacher
differences. The ANCOVA above was repeated, but using the class a student was enrolled in as
a factor (this factor was nested within the primary grouping variable) rather than Learning Level.
Results again showed no statistically significant Time × Group interaction effect, F(2, 358) =
0.542, p = .582, indicating no difference between Groups A and B in their scores across time.

Conclusion
In this chapter, I presented the results of the study. In the next chapter, I will discuss the
results and offer suggestions for further research.

CHAPTER 5
DISCUSSION AND CONCLUSIONS

In this chapter I discuss the results of the study. In the discussion section, I present
answers to the research questions according to the results of the analyses and offer major
observations from the study. In the next section, I discuss implications and recommendations.
In the third section, I propose suggestions for future research. I end the chapter with conclusions
about the study.

Discussion

Answers to the Research Questions

The first research question asked what the effect is of the TMM instructional support
program on foreign language achievement scores when the program is used to supplement
existing curricula. In the ANOVA and both ANCOVAs, there was no statistically significant
within-subjects Time × Group interaction effect. The findings indicated that the TMM program
had no effect on achievement scores beyond that of conventional teaching. The program did not
appear to increase scores, nor did it cause scores to decrease. Instead, scores for both groups and
both learning levels increased across all time points, whether they were receiving conventional
instruction and the treatment or just instruction without the treatment. Therefore, the null
hypothesis – that the TMM program does not affect achievement scores of current language
students any differently than normal classroom instruction – was not rejected.
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The first research question also asked if the effect of the treatment varied by semester.
Because there was no statistically significant treatment effect, the question about effects of the
treatment by semester cannot be meaningfully answered. The results of the between-subjects
effects in the ANOVA did reveal a statistically significant difference in the overall scores
between Groups A and B. However, the statistically significant interaction effect of Learning
Levels × Group showed that the variability in scores across time was likely due to the learning
levels rather than to the order of treatment. Similarly, in the first ANCOVA, the significant
interaction effect of Time × Year in School suggested that some of the explained variance was
due to the difference in scores between the underclassmen and junior levels.
There were two surprising findings regarding the effect of instruction by semester. First,
scores for Groups A and B were dramatically higher for the second semester than for first
semester. Group A increased in means by 0.54 points during the first semester while using the
program but by 1.76 points during the second semester when students did not use TMM. Group
B increased in means by 0.16 points during the first semester when participants did not use
TMM but by 2.15 points during the second semester when they did use the program. The second
finding was that the increase in means for both groups during second semester was nearly equal:
Group A increased by 2.30 points and Group B by 2.31 points. Overall, both groups changed in
similar ways across time, regardless of how they were instructed, with the biggest change
occurring during the second semester.
The second research question asked to what extent the effect of the TMM instructional
support program on achievement scores is moderated by learning level. There was no three-way
interaction effect of Time × Learning Level × Group in the ANOVA, signifying no difference in
the effect of the treatment between Non-honors and Honors students. The only within-subjects
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variable that was statistically significant was Time, showing that, overall, both groups and both
learning levels increased in means over the three time points. The lack of a within-subjects Time
× Learning Level interaction effect indicated that Non-honors and Honors students changed in
similar ways. Their scores differed, as seen in the highly significant between-subjects effect of
Learning Level in the ANOVA and the first ANCOVA. The difference was large, with the
covariate effect size suggesting that 52% of the variance was due to the difference in scores
between levels. But this was not surprising, as I would expect scores at the Honors level to be
higher than the scores at the non-Honors level, especially given the fact that the Non-honors
level in the study was comprised of G-level and regular-level students. There was more variation
in the scores of Honors students than Non-honors students, as evidenced by the significant
between-subjects interaction effect of Learning Level × Group. An examination of the plots
showed a larger gap in scores for the Honors level than for the Non-honors level. Thus, while
there was a difference in scores, the change in growth was similar for both levels. The effect (or
lack of effect) of the treatment was similar for Non-honors and Honors students.

Observations

Four main observations emerged from the results of the analyses. The first observation is
that the TMM program is a viable supplement to conventional classroom instruction. The
program appears to be no more or no less effective than conventional teaching. At the very least,
the program did not have a negative effect on achievement scores. Scores increased over time,
regardless of the treatment. There was a difference between the means of the scores of students
in both groups during each time period. That difference, though, may be because the Nonhonors level of Group A was only comprised of G-level students, whereas the Non-honors level
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of Group B consisted of G-level and regular-level students. Overall, students in Group A who
used the program during the first semester grew similarly to students in Group B who were not
using the program during that time period. Likewise, the change in scores was similar for both
groups during second semester when Group B used the program and Group A did not.
That the program appears to be as effective as classroom teaching leads me to concur
with what other researchers have said about the potential benefits of technology for language
acquisition. Computers can increase the probability of learning (Hattie, 2009). ICALL programs
have the capability to foster the same types of successful language acquisition strategies as
classroom instruction by providing individualized feedback and customized pedagogy (Van
Deusen-Scholl, 2008). When implemented effectively, programs with advanced technology can
enhance learner interest and motivation and can provide increased access to input in the target
language, interaction opportunities, and feedback (Golonka et al., 2014). Golonka et al. also
found that advanced technology programs can provide the teacher with an efficient system for
organizing course content and for interacting with multiple students simultaneously.
The observation that TMM can be used to supplement classroom teaching suggests that
the roles of ICALL programs and of the teacher are becoming more clearly defined: ICALL for
achievement and the teacher for performance and proficiency. The study provides empirical
evidence to validate the observations of Cheng-Chieh and Kritsonis (2006) that computer
technology can be used for achievement in conjunction with classroom teaching, providing the
teacher more time to focus on “those parts of second language teaching that are still hard or
impossible by the computer, such as…spoken dialogue and training for essay writing and
presentation” (para. 3).
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This study also appears to validate the educational claims of Rosetta Stone about the
socio-cognitive methodology of the program. It is important to note that the setting for the study
was a school known for academic excellence and where foreign language is taught from a sociocognitive theoretical framework. If the program had conflicted with the pedagogical approach of
the school, I would have expected a negative effect of the treatment on achievement scores. That
was not the case. Therefore, the content and pedagogy used in the program appear to be of
similar quality as the pedagogy implemented in the school.
The second observation is that students of different learning levels seem to benefit
equally from the TMM program. The results indicated that language level had no significant
moderating effect on the achievement scores of current language learners using the program.
This finding appears to differ from the Rockman study (Rockman et al, 2009) on the Rosetta
Stone program in which participants with college degrees tended to experience more than twice
the level of gains than those without college degrees. The results of this study indicated no
significant difference in the way participants of different learning levels changed. Honors
students had higher scores and greater variance within their level, but their growth was similar to
the way in which Non-honors students grew.
Hattie (2009) also found little difference in the way students of different learning levels
benefit from computer use. Again, his synthesis was based on 76 meta-analyses about computer
use in general and not specifically on foreign language or ICALL. The findings of the current
study, in which the most advanced ICALL technology was used, imply that more advanced
technology does not necessarily mean more benefit to one certain level of student over another in
terms of achievement. Instead, the benefit appears to balance out across levels because of
ICALL’s ability to adapt to the needs of individual learners. For example, honors students may
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benefit by being challenged at a faster pace in their individual practice with ICALL. The
advantage to regular and lower level learners may be the opportunity to work at a slower pace
according their distinct needs. Because ICALL offers differentiated learning in authentic
situations, students with learning disabilities can still practice language in real-life situations
while circumventing a disability.
The capacity for regular and lower level students to acquire concepts and practice
language through a socio-cognitive communicative approach may explain why students at those
levels seem to have benefited as much as honors students from TMM. The theory of language
learning under which this study operates is that social interaction in authentic contexts is
essential for language acquisition. Research strongly supports that theory (Hall & Verplaetse,
2000; Jepson, 2005; Lantolf, 2000, Long 1996). The findings of the current study suggest that
the theory holds true for students at any learning level, whether they are honors students or
learners who need more enhanced instruction than what is offered in a regular-level class, as with
the G-level participants in this study.
The third observation is that the order of treatment was not the variable that caused the
vast difference in growth between the two semesters. The change in scores was remarkably
similar for both groups during both semesters. Both groups only differed by a statistically
insignificant 0.01 points in the change in means for each semester. From the pretest to the midyear test, the difference in means for Group A was 0.38 points. For Group B, the difference was
0.37 points. From the mid-year test to the post-test, the difference in means for Group A was
2.30 points. For Group B, the difference was 2.31 points. The parallel lines in the profile plots
for Groups in the ANOVA (see Figure 9) and of the ANCOVA (see Figure 15) provide a visual
of the similarity in growth for both groups. Thus, it can be concluded that the effect (or lack of
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effect) of the treatment was not significantly modified by switching replications (order of
treatment). The variation appears to be due to another factor, which is the subject of the fourth
observation.
The fourth observation is not related to a research question, but it was the most surprising
finding of the study. The scores of both groups were dramatically higher second semester than
first semester. The most significant factor affecting scores in the ANOVA, regardless of any
other variable, was Time. Planned contrasts for Time indicated that 5.2% of the variance was
attributable to the difference between the pretest and the mid-year test, whereas 63% was
attributed to the difference between the mid-year test and the post-test. However, the interaction
effect of Treatment × Time was not significant. This is evidenced by the fact that the greatest
difference in means occurred in the Group A Honors level during the second semester when
Group A did not use the program. So, while it may be said that Group B benefited slightly more
from the program, it must also be noted that Group A benefited equally from classroom
instruction without the program during second semester.
The increase in Group A’s mean scores during second semester was not likely due to
carryover effects from having used the program first semester. Similar to the other levels, the
increase in means was slight for the Group A Honors level during the first semester. Carryover
effects would not plausibly explain such a considerable increase in the post-test scores after a
period of minimal growth followed by an extended period of not using the program.
Furthermore, the amount of time between measures (18 weeks) also reduced the probability of
carryover effects (Mitchell & Jolley, 2012). Overall, the findings from this study indicate that
time, particularly the second semester, had the greatest effect on student achievement over any
other variable.
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Implications and Recommendations

There are several implications resulting from the study. First, the TMM program can be
used to supplement existing curriculum, with the expectation that students will learn and that
their growth in learning can be measured by improved achievement scores. Evidence from the
study is not strong enough to say the program will cause an increase in scores, but rather, when
TMM is used in conjunction with conventional classroom teaching, scores can be expected to
increase.
In this study, the program was assigned to students for individual practice. The teachers
and I set minimum requirements we felt would be least disruptive to curricular plans, would fit
the research design, and would still benefit students. Rosetta Stone/TMM recommends 40 hours
of practice for learners to advance one level of achievement. However, because of the switching
replications research design, students were only able to spend 20 hours on the program for one
semester. There was no effort to align the TMM practice with classroom curriculum. Students
were merely required to complete activities with an average accuracy of 90% and they could
repeat the activities as many times as necessary to achieve the accuracy. Yet, with considerably
less time than recommended on the program and with no alignment to curriculum, achievement
scores still increased.
The increase in the scores of Group A during second semester is noteworthy and may be
an indication of the correlation that is possible between the program and classroom instruction.
Participants in Group A had not used the treatment for four and one-half months. They then took
an achievement test based not on the classroom instruction they received during that time, but
rather on the treatment. However, they still raised their scores almost as much as the group who
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received the treatment during the same time. If the increase was in any way due to carryover
effects, Trochim and Donnelly (2006) believe that such effects can actually be indications of the
effectiveness of skill-based treatments or, in the case of this study, skill-based instruction.
Regardless, the implication is that the instruction Group A received seems to have correlated
well with the program, albeit unintentionally. Rosetta Stone/TMM does offer to design
customized learning paths according to curriculum, and the company currently offers learning
paths that correspond to several text books. Therefore, the recommendation from these
implications is that the TMM program be aligned with the curriculum and that students be
responsible for 40 hours of correlated practice during the year with 90% accuracy. Based on this
study, such a pedagogy would seem to maximize the benefit of classroom instruction and of the
ICALL program for students.
Second, the results of this study imply that better technology in the classroom does not
inherently mean better results for learners. In his synthesis of 76 meta-analyses on the use of
computers in the classroom, Hattie (2009) concluded that there is no inherent relation between
computer usage and learning outcomes. Furthermore, the meta-analyses in Hattie’s synthesis
were performed before the advancements in technology used in current whole-language ICALL
programs like TMM and Rosetta Stone. The technology employed in this study was among the
most advanced technology available on the market, yet, its effect on achievement scores was no
greater than that of conventional classroom teaching.
Golonka et al. (2014) found only moderate empirical evidence that more advanced
technologies enhance achievement in foreign language learning. They rightly contend that
pedagogical goals must always precede technological means and that the use of technology to
deliver a lesson does not make bad pedagogy good. Technology should not replace the teacher;
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instead, it should enhance a teacher’s ability to teach and a student’s ability to learn. When
poorly implemented, technology can lead to “inappropriate input, shallow interaction, and
inaccurate feedback; student frustration with software and hardware; distraction from the
learning task; and a general over-emphasis on delivery modality over learning objectives”
(Golonka et al., 2014, p. 71). Therefore, it is the teacher’s responsibility to utilize resources to
meet pedagogical goals as technology matures and becomes available. Some factors shown to
increase the effectiveness of technology include pre-training teachers on hardware and software
and incorporating technology to provide diverse learning strategies and multiple learning
opportunities (Hattie, 2009).
The results of the study also imply that the socio-cognitive perspective from which TMM
operates is valid. The study took place at a school that teaches from the same perspective. At
the time of the study, the school was in the process of transitioning away from textbooks and into
a curriculum based on authentic contexts. The authentic contexts provided in TMM appear to
match the quality of the contexts in the classroom. The socio-cultural contexts of the program do
not appear to have conflicted with contexts provided during class time. As previously
mentioned, if they had conflicted, scores would likely have decreased during use of the program
and increased when the program was not being used. Yet, results were similar for Learning
Levels and Groups during the same time period. Thus, schools that teach from a socio-cognitive
perspective can expect students to experience reliably authentic learning environments that
match the quality they experience in the classroom. In fact, it is likely that the virtual
environments in the program are more authentic than those of the classroom, as virtual
environments can replicate settings in ways that a textbook and classroom cannot. For schools
that do not teach from a socio-cognitive perspective, TMM affords students the opportunity to
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practice language in a way that differs from their classroom experience, which, in turn, could
potentially improve achievement.
The study also implies that students in different learning tracks can expect to benefit
equally from TMM. It does not appear that the program appeals to one level of learner over
another. Instead all levels of learners seem to benefit because of the program’s ability to adapt to
individual needs. If all learners do benefit similarly, then the program can be used consistently
across the foreign language curriculum of a school or district. The appeal to students of all levels
has economic benefits as well. Schools can offer their students the most advanced computer
practice available for the cost of a site license. At the school where the study took place, site
licenses were 85% lower than the cost of buying an individual program in the marketplace.
The final implication from the study has to do with the striking increase in scores from
the mid-year test to the post-test. The implication is that students learned more during the
second semester, as measured by the achievement test, regardless of whether or not they used the
program. Since this study operates from a socio-cognitive theoretical framework, it is
appropriate to suggest a possible explanation from that perspective. During the first semester,
students may have been actively employing cognitive learning strategies, endeavoring to find the
most effective ways to transfer information into memory (Cohen, 2014; Van Deusen-Scholl,
2008). This happened as students processed input and worked with concepts in socially
conventionalized ways (narratives, conversations) and in authentic social contexts (Robinson &
Ellis, 2008). These processes were occurring under the influence of human and electronic more
knowledgeable others that guided students in their learning (Galloway, 2001; Vygotsky, 1978).
Students were scaffolding new meaning onto prior knowledge, becoming more comfortable
assimilating that information into their existing schema of knowledge and adjusting their
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schemes to fit new information (Piaget, 1953). By the second semester, students may have
become experienced enough with their own ways of processing that they were able to
considerably increase the efficacy of their learning. Students in both learning levels successfully
engaged in this process with classroom instruction and with TMM. While not likely the only
possibility, this explanation does provide theoretical reasons for the difference in scores between
the semesters.
At least two recommendations stem from this implication based on cognitive principles.
First, lessons earlier in the year should be intentionally designed to help students engage in
cognitive strategies. Theoretically, the strategies would help students improve their ability to
process and respond to information. Examples of such strategies include categorization,
analogy, problem solving, concept attainment, concept inclusion, and so on. The second
recommendation is that concepts and tasks requiring more complex cognitive processing should
be presented during second semester when students are likely to have become more efficacious
in their learning. The findings from this study imply that students may retain more difficult
concepts and produce better output once they have become comfortable with the way in which
they process new information.

Suggestions for Further Research

This dissertation addressed a gap in the research on ICALL programs. Specifically, it
investigated the effect that one whole-language intelligent computer assisted language learning
program may have on the achievement scores of students in different learning levels when the
program is used as a supplement to current curricula. The study found that the Tell Me More
ICALL program had a similar effect on achievement scores across levels as did classroom
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instruction. Based on the study, the following suggestions are offered as possibilities for further
research.
First, it would be beneficial to measure achievement scores while the TMM program is
being used for an entire year rather than for just one semester. This would require at least two
classes of the same language and same learning level. One class would use the program for a
year while the other would not. To avoid ethical issues, the study would likely have to be
conducted at one school that uses the program and another school that implements the same
curriculum but does not use the TMM program. Hattie (2009) contends that more time on a
computer does not increase scores; however, Rosetta Stone/TMM claims that more time (40
hours) results in advancement on the hierarchy of language achievement. The TMM white paper
study conducted by International Data Corporation concluded that time on the program may be
the most important variable.
The dramatic increase in scores during second semester was unexpected and merits
further investigation. The study should simply be repeated using the switching replications
design to see if the Time variable has the same effect. However, in a year-long study using only
a repeated-measures design, scores of the same students could be measured to compare their
first-semester scores with their respective second-semester scores to assess the effect of time,
regardless of instructional method.
Because of the convenience sample in this study, I was limited in my ability to assign
classes to the two groups. I needed to acquiesce to the desires of the participating teachers. The
allocation of classes to groups resulted in one group having regular-level students while the other
did not. Group B had three levels of learners (G, Regular, and Honors), while Group A only had
two levels (G and Honors). The SPSS analysis of two groups with unequal levels had the
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potential for error and needed to be circumvented. As such, rather than having three distinct
learning levels, the regular and G-levels were combined into one Non-honors-level group.
Therefore, the results of this study may not be an accurate representation of how the TMM
program affects students of different levels. The study should be replicated measuring the three
different learning levels in both groups.
The convenience sample also limited my ability to investigate the effect of covariates as
thoroughly as I would have liked. The quantitative variable I could enter as a covariate in SPSS
was Year in School. However, the freshman and sophomore levels in that factor had to be
combined because of the absence of freshmen in Group B. Thus, the results of the ANCOVA
did not accurately reflect the effect that each year in school may have had on scores. The study
should be repeated in a way in which the effect of all four years in school can be assessed.
To further evaluate whether achievement scores are modified by learning level, a study
could be conducted using participants whose years in school and language levels are farther
apart. For instance, one group could be comprised of younger students studying at higher levels,
such as freshmen in 3rd Year Honors – a class generally populated by sophomores and juniors.
Another group could be comprised of older students studying at lower levels, such as seniors in
1st or 2nd Year Regular or G-level – classes generally populated with freshmen and sophomores.
These covariates could shed further light on whether any difference is due to learning level or to
another variable such as age or year in school.
Other suggestions for research include comparing the achievement scores of students
who use the TMM program at a school that does not teach from a socio-cognitive framework
with the scores from a school that does teach from that perspective. Such a study might reveal a
difference in the effect of the program due to different pedagogical approaches in the classroom.
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Another suggestion would be to compare the effect of TMM on languages of distinct origins
offered in the program, such as Slavic (Russian), Romance (Spanish), Asian (Chinese), and
Semitic (Arabic). That study could inform schools and the company as to whether the program
is more effective in one language or another. Additionally, other ICALL programs could be
compared in the classroom with TMM to see if one program is more effective than another as a
supplement to curriculum. Other programs relatively similar to TMM include Rosetta Stone,
Duo-lingo, and Rocket-language. A final suggestion would be to assess the effect of an ICALL
program not only on achievement but also on proficiency using the ACTFL 2012 proficiency
standards.

Conclusions
This study was undertaken, in part, to address Felix’s (2008) appeal for measuring
achievement from whole-language CALL programs over time using the same group of students
as the treatment and control groups. The switching replications research design allowed for just
such a study to be conducted. By undertaking this endeavor, I hope that knowledge has been
added to an area where very little research exists.
The finding that the TMM ICALL program was no more or no less effective for
improving achievement than classroom teaching was encouraging. That scores did not decrease
while students used the program signifies that the program can be used for practice outside of the
classroom. As a practitioner, one of the reasons I chose this study was to investigate ways in
which students could use technology effectively to practice grammar, vocabulary, reading
comprehension, and listening comprehension outside of class. I wanted more time in class to

111
develop my students’ ability to use the language (proficiency and performance). The TMM
ICALL program appears to meet that need.
At the same time, the study raises an important red flag to practitioners about technology:
advanced technology does not automatically mean better results. The program was not shown to
be more effective than classroom teaching. Additionally, students who presumably have the
most difficulty learning (G-level) did not benefit more than students who seem to learn with ease
(Honors level). Hence, technology cannot be used as a babysitter in school, and it cannot replace
the teacher. Teachers need to identify learning objectives and evaluate the extent to which a
certain technology can help students attain those objectives. Technology should not be used just
for the sake of using technology.
Perhaps the greatest benefit of advanced technology is that it offers students of all
learning levels unprecedented access to practice language in the most authentic contexts
available. These contexts are generally more authentic than what teachers can provide in the
classroom. While classroom simulations can be effective, they can also seem artificial and
contrived. Furthermore, some students are simply uncomfortable with role play and having to
perform in front of the teacher and classmates. ICALL can provide more authentic contexts and
can alleviate the awkwardness and fear of the classroom environment. Thus, the advantage is
not necessarily in an appeal to one certain level of learner, but rather in the increased access for
all learners to be able to practice language in authentic contexts – something previously
unavailable without traveling to a foreign country.
For the last half century, technology has aided the instruction of foreign language.
ICALL is now the most advanced form of that technology. This study only examined one
program administered to a convenience sample. As such, the results cannot be generalized.
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However, TMM is representative of advanced ICALL technology. I am convinced that ICALL
has its place in foreign language acquisition. Currently, the role of ICALL seems to be best
defined as a means for improving achievement. As technology continues to advance, the time
will come when ICALL may be effectively used to develop proficiency. Perhaps that time is
upon us, but the assessment of ICALL proficiency was beyond the scope of this dissertation.
For many students, traveling to a foreign country to practice the language they study is
simply not feasible. But I envision a day soon when students will no longer put on headsets or
earbuds with microphones to practice language. Instead, they will don virtual-reality helmets
that will surround and immerse them in the most authentic, socio-cultural, virtual replications
imaginable of countries they want (or are assigned) to visit. Imagine designing tasks for students
to develop language in virtual environments like that! I believe the time is coming when ICALL
technology will bring countries and cultures to students.
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APPENDIX A
SAMPLE FROM THE CLEAN DATA COLLECTION SHEET
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This is a sample from the clean data sheet, showing variables for participants from a Spanish 5 th
Year Regular class (yellow) and a Spanish 5th Year Honors class (green).

APPENDIX B
ORC CORRESPONDENCE CONFIRMING NO IRB NEEDED

>>> Elizabeth Wilkins 11/4/2013 8:07 AM >>>
Dear Jeanette,
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I am teaching our capstone doctoral class for three program areas this fall (i.e., Curriculum Leadership,
Literacy, and Art Education). One of the students, Jeff Ware, is planning to gather foreign language scores
on an already established computerized program at his high school. The program is one that has been in
place for a period of time (i.e., the computerized program is used to enhance their
speaking/comprehension skills – grades are not based on its use). Jeff is wanting to use that data in the
coming year to see if the program makes a difference, especially with students that have lowerabilities). He is not planning to interact with the students at any time (i.e., he only wants to aggregate the
data to see if the computerized program makes a difference and is worth the district's ongoing licensing
of that program). All student names will be stripped from the dataset – meaning, no student can be
matched with a particular score (aka anonymous).
Does Jeff need to secure “assent” from the students, if the computer scores are normally available to
teachers, all names will be stripped from the data, and he is not planning to interact with them in any way
(e.g., interviews, focus groups)?
I am purposely including Jeff on this email so that you can respond to both of us.
We appreciate your help,
Beth
Elizabeth A. Wilkins, Ph.D.
Professor
Northern Illinois University
Department of Leadership, Educational Psychology, & Foundations
Graham Hall, Room 406
DeKalb, Illinois 60115
815-753-8458
ewilkins@niu.edu
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From: ”Jeanette Gommel” <jgommel@niu.edu>
To: <jware@glenbrook.k12.il.us>,”Elizabeth Wilkins” <ewilkins@niu.edu>
Cc:
Date: Mon, 04 Nov 2013 09:14:55 -0600
Subject: Re: IRB Question
If, when Jeff gets the data, all identifying information is already removed (including any student ID
numbers), and there is no way for him to figure out who is linked with certain data, then he does not
need IRB review.
If there is enough demographic and academic data remaining in the dataset so that he would be
reasonably able to link some of the data with specific students, then he does need IRB approval.
Let me know if this does not satisfactorily answer your question.
Jeanette Gommel
Research Compliance Coordinator
Office of Research Compliance
jgommel@niu.edu
815-753-8588
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COUNCIL OF EUROPE LEVELS OF EQUIVALENCE
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Achievement test

Council of Europe

From 80 to 223

A1

Basic user, introductory or beginner level

From 224 to 363

A2

Basic user, intermediate or basic conversation level

From 364 to 503

B1

Independent user, passing level

From 504 to 643

B2

Independent user, advanced or independent level

From 644 to 783

C1

Proficient user, autonomous level

From 784 to 800

C2

Proficient user, advanced level

From 80 to 223
Listening A1
I can recognize familiar words and very basic phrases
concerning myself, my family and immediate concrete surroundings when people speak slowly and clearly.
Reading A1
I can understand familiar names, words and very simple
sentences, for example on notices and posters or in catalogues.

From 224 to 363
Listening A2
I can understand phrases and the highest frequency
vocabulary related to areas of most immediate personal relevance (e.g. very basic personal and family information, shopping, local
area, employment).
I can catch the main point in short, clear, simple messages and announcements.
Reading A2
I can read very short, simple texts. I can find specific,
predictable information in simple everyday material such as advertisements, prospectuses, menus and timetables and I can
understand short simple personal letters.

From 364 to 503
Listening B1
I can understand the main points of clear standard
speech on familiar matters regularly encountered in work, school, leisure, etc. I can understand the main point
of many radio or TV programs on current affairs or topics of personal or professional interest
when the delivery is relatively slow and clear.
Reading B1
I can understand texts that consist mainly
of high frequency every-day or job-related language. I can understand the description of events,
feelings and wishes in personal letters.

From 504 to 643
Listening B2
I can understand extended speech and lectures and
follow even complex lines of argument provided the topic is reasonably familiar. I can understand most TV news and current affairs
programs. I can understand the majority of films in standard dialect.
Reading B2
I can read articles and reports concerned
with contemporary problems in which the writers adopt particular attitudes or viewpoints.
I can understand contemporary literary prose.

From 644 to 783
Listening C1
I can understand extended speech even when it is not
clearly structured and when relationships are only implied and not signaled explicitly. I can understand television programs and films
without too much effort.

132
Reading C1
I can understand long and complex factual and literary
texts, appreciating distinctions of style.
I can understand specialized articles and longer technical instructions, even when they do not relate to my field.

From 784 to 800
Listening C2
I have no difficulty in understanding any kind

of spoken language, whether live or broadcast, even when delivered at fast native speed, provided I have some time to get familiar
with the accent.
Reading C2
I can read with ease virtually all forms of the written
language, including abstract, structurally or linguistically complex texts such as manuals, specialized articles
and literary works.
The equivalences between the Achievement Test and the levels set by the Council
of Europe are confirmed for English, Spanish, German, French and Italian.
ENGLISH SPANISH GERMAN
ITALIAN FRENCH DUTCH
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SCHOOL APPROVAL
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APPENDIX E
DESCRIPTIVE STATISTICS FOR THE ANCOVA
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Pretest at
beginning
of year

Male or
female

Nonhonors
and
Honors

Group

Male

Nonhonors

Group A 1st Sem Use of TMM

1.58

0.39

38

Group A 2nd Sem Use of TMM

2.06

0.60

36

Total

1.81

0.56

74

Group A 1st Sem Use of TMM

4.31

1.20

8

Group A 2nd Sem Use of TMM

5.59

1.50

15

Total

5.14

1.51

23

Group A 1st Sem Use of TMM

2.05

1.20

46

Group A 2nd Sem Use of TMM

3.10

1.87

51

Total

2.60

1.67

97

Group A 1st Sem Use of TMM

1.72

0.42

20

Group A 2nd Sem Use of TMM

2.40

0.67

29

Total

2.12

0.67

49

Group A 1st Sem Use of TMM

3.87

0.81

21

Group A 2nd Sem Use of TMM

4.86

1.45

22

Total

4.37

1.27

43

Group A 1st Sem Use of TMM

2.82

1.26

41

Group A 2nd Sem Use of TMM

3.46

1.63

51

Total

3.17

1.50

92

Group A 1st Sem Use of TMM

1.63

0.40

58

Group A 2nd Sem Use of TMM

2.21

0.65

65

Total

1.94

0.62

123

Group A 1st Sem Use of TMM

3.99

0.94

29

Group A 2nd Sem Use of TMM

5.15

1.50

37

Total

4.64

1.40

66

Group A 1st Sem Use of TMM

2.41

1.28

87

Group A 2nd Sem Use of TMM

3.28

1.76

102

Total

2.88

1.61

189

Group A 1st Sem Use of TMM

1.87

0.42

38

Group A 2nd Sem Use of TMM

2.09

0.71

36

Total

1.98

0.59

74

Group A 1st Sem Use of TMM

4.75

1.44

8

Honors

Total

Female

Nonhonors

Honors

Total

Total

Nonhonors

Honors

Total

Mid-year
test

Male

Nonhonors

Honors

Mean

Std.
Deviation N

137

Total

Female

Nonhonors

Honors

Total

Total

Nonhonors

Honors

Total

Post-test
at end of
year

Male

Nonhonors

Honors

Total

Female

Nonhonors

Group A 2nd Sem Use of TMM

5.78

1.33

15

Total

5.42

1.43

23

Group A 1st Sem Use of TMM

2.37

1.30

46

Group A 2nd Sem Use of TMM

3.18

1.93

51

Total

2.79

1.70

97

Group A 1st Sem Use of TMM

1.88

0.39

20

Group A 2nd Sem Use of TMM

2.54

0.72

29

Total

2.27

0.69

49

Group A 1st Sem Use of TMM

4.05

0.92

21

Group A 2nd Sem Use of TMM

4.91

1.53

22

Total

4.49

1.33

43

Group A 1st Sem Use of TMM

2.99

1.30

41

Group A 2nd Sem Use of TMM

3.56

1.64

51

Total

3.31

1.52

92

Group A 1st Sem Use of TMM

1.87

0.40

58

Group A 2nd Sem Use of TMM

2.29

0.75

65

Total

2.09

0.64

123

Group A 1st Sem Use of TMM

4.24

1.11

29

Group A 2nd Sem Use of TMM

5.26

1.50

37

Total

4.81

1.43

66

Group A 1st Sem Use of TMM

2.66

1.33

87

Group A 2nd Sem Use of TMM

3.37

1.79

102

Total

3.04

1.63

189

Group A 1st Sem Use of TMM

2.69

0.65

38

Group A 2nd Sem Use of TMM

3.25

1.06

36

Total

2.96

0.91

74

Group A 1st Sem Use of TMM

5.98

0.67

8

Group A 2nd Sem Use of TMM

6.76

1.50

15

Total

6.49

1.31

23

Group A 1st Sem Use of TMM

3.27

1.41

46

Group A 2nd Sem Use of TMM

4.28

2.01

51

Total

3.80

1.82

97

Group A 1st Sem Use of TMM

2.99

0.82

20

Group A 2nd Sem Use of TMM

3.75

1.12

29
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Honors

Total

Total

Nonhonors

Honors

Total

Total

3.44

1.07

49

Group A 1st Sem Use of TMM

5.29

0.78

21

Group A 2nd Sem Use of TMM

6.12

1.17

22

Total

5.71

1.07

43

Group A 1st Sem Use of TMM

4.17

1.41

41

Group A 2nd Sem Use of TMM

4.77

1.64

51

Total

4.50

1.56

92

Group A 1st Sem Use of TMM

2.79

0.72

58

Group A 2nd Sem Use of TMM

3.47

1.11

65

Total

3.15

1.00

123

Group A 1st Sem Use of TMM

5.48

0.80

29

Group A 2nd Sem Use of TMM

6.38

1.33

37

Total

5.98

1.21

66

Group A 1st Sem Use of TMM

3.69

1.47

87

Group A 2nd Sem Use of TMM

4.53

1.84

102

Total

4.14

1.73

189

